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Seals of Our Nation, States, and Territories 


By Eumasera W. 


KING 


With Paintings by Staff drusts Carlotta Gonzales Lahey, froin E. Alleman, 
ana Theadora Price 


the day vou ace declared officially dead, 


Pe the day vou are officially born to 
are confronted by papers hearing 


you 
seals. 

Look at your birth certificate (pipe 4), your 
marriage license, your old-age pension, a death 
certincate. Consider your “greetings from 
the locul Selective Service Board, your com- 
mission Han oificer, your honorable discharge 
from the acted forces, Glance over the deed 
to your house, your dtiver’s permit. Count 
your paper money, your Victory bands. 

Phen. try to recall the Great Seal of the 
United: States, the seal of your own State, or 
even fl simple notary’s seal (page 7). Your 
sc hiivl clipyivnnis carries a seal, What is on the 
Signet ring your father waed to wear? 

Recently a New York radin station, WOR, 
made telephone calls to possible bere rears 
listeners: and asked, “What animal f& on the 
Sew York City seal?” For each wronganswer 
$5 was added tag “pot of ald.” and it took 
two weeks for the hacky winner of $230 to give 
the correct wnswer, a beaver, 


“T Should Know, but..." 


When the joyous news of victory in Europe 
cane, President Truman read his proclamation 
over the radio, and in it were these words: 

“In witness whereof, | hive hereunto set 
my band and coused the seal of the United 
States af America to be affixed” (paze 8). 

Soon telephones at the National Geographic 
society's Washington headquarters began tu 
ring. People explained apologetically, “I real- 
ize | shomild know, but just what does the seal 
of the United States look like?” 


Your Society had published pictures of the 
Great Seal (page 30) several times,* and 
members of its staff hud been working for 
months collecting specimens of seals of the 
Federal Government, States, and Territories 
un which the present color series and this 
article are based, 

Most Americans have seen these “finger- 
prints of authority” on documents or as deco- 
rative designs in public places and have won- 
dered at the stories behind their heraldry and 
symbolism. 


Symbels of History and Hopes 


Ti vou are one of the almost 150,000 mem- 
bers of the National Sockety of the Daughters 
of the American Revolution, you may remem- 
ber the seals around the walls of Constitution 
Alall, the D, ALR, auditorium in Washington, 

Perhaps-vou have visited your State capitol 
and seen how frequently the seal is used for 
Heciration, Many monuments at Gettysburg 
beur seals showing the States from which the 
fallen heroes came. Some dining cars are 
decorated with the srals of the States through 
which the tmin travels. 

Should vou be invited to the White House, 
your invitation would bear the President's caat 
af arms, and if you were a guest at o state 
dinner, you would eat from china bearing the 
Ssaime design, which appears as a central de- 
vice on the Presidential seal, 

The offtcial seals of our Nation and States 
are eloquent of our history and hopes, the 
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Authentic seals fmpressa] on documents 
were available, however, and their neprocuc- 
tiem in paintings by The Societys artists was 
approver! by State officials, since such. repre- 
sentations would net enable a wouli-be docu- 
ment forger to duplicate the actual impression 
in relies, 

Seal Foretbly Held in Political Fights 

To safeguard this hallmark. of authority, a 
keeper of the sea) is designated (pages 9, 35, 
und 38), In bitter disputes between political 
factions the seal press has sometimes been 
heli! by force. 

For some 20 years prior to 1878 Maine 
voted Republicans into office, In that year, 


however, the Democrat and Greenback parties: 


joined to form the Fusioniats and succeeded in 
getting some candidates into office. 

In 1879 the election of the governor and 
acme of the members of the Legislature wos 
hotly disputed. Feeling ran so high that the 
State militia was in charge for several weeks 
before the Supreme Judicial Court decided in 
faver of the Republicans, This <¢lispute is 
known os the Maine “State Steal” or “Count 
Out,” the Fusionists claiming that the oppwsi- 
tion had counted them out and stolen the State, 

During the dispute, the Pirsionist secretory 
of state carried off the seal press and refused 
to give it tip. Unable to carry on the govern- 
ment without the seal, the State Legislature 
in 1880 voted the cutting of a new matrix and 
passed a law makine the remeval of the press 
from the secretary's office punishuble bya 
prison sentence and a fine. 

Senate have been tisedl since early historic 
times. There are many ceferences to them 
in the Bible. The infanwws Jeshel wrote 
letters in King Ahab's-name and signed them 
with his seal, St. John, in his vision, saw 
a “hook sealed with seven seals,” 

Mony Early Seals Were Cylinders 

The earliest seals found in Bobvlonia were 
in the form of a cylinder,.which was tolled 
over Clay or beeswax to make an inipressicn 
establishing ownership of articles or the va- 
idity of contracts, 

These cylinders were usually about an inch 
ttl a half long and one-half inch in diameter, 
They were slighily hollowed near the middle, 
Some scholars believe that the original seals 
were joints of a foml, carved! th give them 
Individual identities. When the seals were 
made of owire durable material, such as ser- 
Denline, Svenite, agate, or lapis Lasuli, the 
familiar shape-of the reed joint was continued, 

The evlinders usually carried mythological 
disizns showing the pods and their worshipers. 


Mirch Babylonian art known today is in the 
form of seal impressions, Seale ale furnish 
information aliowt the earliest religions and 
customs of Assvria, Persia, Syria, and Phoe- 
nicky (page 61. | 

The cylinder was used in the yalley of the 
Euphrates from about 4000 a.¢. until about 
300 Bc. when it was largely replaced by a 
cone-shaped seal with the desien cut inte the 
flat bottom of the cone. 

Cylinder seals were alsn used in early Egypt, 
but there they were supplanted by the scarab, 
the conventionalized representation of the 
dung beetle carved in stone or gems. Some 
scatahs were for jewelry, but many were for 
Seals: 

Early scaraly sels, tke the cylinders, were 
wort 03 8 bead on a cord around the wrist, 
but later (hey were threaded on a wire and 
worm as tings. The scurah could be tomed 
with its flat face ontward for sealing, or in 
toward the finger for secrecy and protection of 
the carving, 

Origine of Signet and Wedding Rings 

Scarabs frequently bore motioes and some- 
times the names and tithes of the officials to 
whom they belonged. The modern signet ring 
isa descenilant of the scarab ring. 
Seals were highly regarded in the Roman 
Empire, but their use in Europe declined after 
is fall an. 476. Seal rings or sienet rings 
continued in fayor for betrothale as evidence 
that an agreement of contract had been made. 
This points to the origin of the wedding ring: 
Miter several centuries, seals slowly regained 
their popularity, and, ina day when few people 
could write, seals served a signatures, With 
the Renaissance the importance of seals con- 
tinued to grow, and the beauty of their work- 
Tmanship kept pace with the artistic achieve- 
nents of the age, Some of the best examples 
were made in the 14th and 14th centuries. 

Impressions by ancient cvlinder seals were 
made directly into jar stoppers, and into the 
clay tablet on which a dew), will, bill of sale, 
of the like was recorded, 

The scarab seal in Egypt wos impressed into 
nine clay and the impression then attached to 
documents by slips of papyrus, The Romans 
used clay, beeswax, and, in the time of the 
Empire, lead for making impressions: 

When the fashion of sealing was restored 
to general use in Europe, beeswax wae oreli- 
nary used. The Popes continued to use lead 
ior many years because such seals were less. 
affected by climate than those of wax, Lead 
stale have been largely replaced in recent 
years because of the difficulty of sending 
them through the mail, Lead survives in the 
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Seals of Our Nation, 


square seale for diplomatic mail (page 2), the 
strips used for sealing freight cara, ete. 


From the lead seals we get our expression. 
“‘napal bull." A dwlla was originally.a circular 


pee: cor bows of metal, so called because it 
wiked like a bubble of water (Latin, bullire, 
to boil}, | 

The term was applied to the leaden seals 
used on papal and royal documents in the 
Middle Ages, and from that use it was trans- 
ferred to the document itself. After the [4th 
century the term was especially applied to 
Hocuments isewad by the papal chancery as 
distingarmshed from other documents, 

Although a bull is defined as “an apostolic 
letter with a leaden seal,” there have been a 
few “golden bulls,” sealed with that metal. 

Sealing wax, invented in the 17th century, 
rajaliac ed beeswax for general use and retained 
its popularity untill recent times. Of the seals 
obtained for this sertes, only one, the seal of 
the President of the United States, was im- 
pressed directly into senling wax. Georgia 
applies wafers on both sides of a wax disk. 

Practically all seals now ate made by stamp- 
ing the impression directly into the document, 
or by attaching paper wafers, of stickers, to 
the document and then stamping the impres- 
sion into the wafer, Wafers usuilly have 
gummed backs, much lke these of postage 
stamps. They are in various colors, gilt or 
fold stickers leading in popularity. 

The wafers almost invariably have points 
ueound the margin. ‘The Great Seal of the 
United States and the seal of New Jersey were 
the only two exceptions in the entire series: 
they have scalloped circumferences (pages & 
and it). 

Since the points and scallups are not con 
siglered an integral part of the design, but 
merely a “finish” for the seals, they ore not 
shawn in the paintings, except for the examples 
on page 23, 

Waters vary from about two to four inches 
in diameter, depending upon the sive of the 
seal, The seals in the paintings are shown in 
a standard size, hut sizes are given with the 
individual descriptions. 

A matrix, of seal press, in the days of the 
scarab seul was the size of a large setting. for 
ating. Presses vary greatly in size. In. the 
early days, Alabama had a SCO-potnd. prisenit. 
When the State copilo) was burned in R449, 
Stute Senator Beloved L. Turner and a helper 
undertook to save the seal. The senator is 
reported as never passing the press again with 
cut stopping to look with jaundiced eve at the 
troublesome heavyweight. 

Presses today are comparatively small, just 
large endugh to hold the dic and heavy en niouph 
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ta force an impression into the documents, 
Some are operated hy hanced, others electrically, 

Formerly many seals had two faces, an 
obverse and reverse (or counterseal), In this 
series of seals, only six have reverses: the 
Great Seal of the United States and those fur 
Georgia, Maryland, Pennsylvania, Virginia, 
and West Virginia, Only Georgia, Pennsyl- 
vania, and Virginia still use the double seal, 


Twefoced Seals and Red Taupe 


Smile with two faces were originally used 
most frequently as pendant seals, and this is 
the present Georgia custom, For Georgia, a 
purple satin ribbon is tum through holes: in 
the top of the document, and the seal hangs 
free, The impression is made dn gilt stickers 
ifined to the two sides of the disk of 
Wik. 

While pendant seals ate rare nowadays, the 
ribbons have been retained for seals mn placurd, 
or placed directly on the face of the document, 
Por this purpose usually two, and sometimes 
three, short pieces of ribbon in one oF more: 
colars are laid on the paper. The wafer is 
placed over them with an inch or two of ribbon 
showing below the edge of the sticker, and 
the impression is mate (page 24). 

When o sealed document has several pages, 
the ribbon is threaded through holes at the 
top; then the ends are laid fat on the last 
page and the seal wafer impressed over the 
ribbons (pase 13). 

Ribbons have lost favor in recent years, 
They are most frequently used on extradition 
papers; States which ordinarily do not use 
them may want them for what an Ineliana 
official calle “showy occasions.” Colors ied 
by the States, Territories, Departments, etc., 
are indicated om pages 9, 31, 35, 38, 

Red was o favorite color for ribbons wsed 
with seals. The fact that ribbon is generally 
necessary for documents of more than a single 
page furnishes one theory of the origin of the 
present-day expression “red tape.” 


Artistic Aspects of the Seals 


At the time of the Declarition of Inde- 
pendence, oll civilized nations sed seals to 
authenticate documets: so on that same day, 
July 4, 1776, the Continental Congress -ap- 
pointed a committee “to bring in a device for 
a seal of the United States of America.” Not 
until September 16, 1782, was a design ap- 
proved, cut, and actually used (poe 35). 

By that time some States had already re- 
placed their colonial seals by State seals. Most 
State seals, however, were adopted In what 
sometimes called the Victorian era, as a glance 
at sone elaborate designs will revral. 
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Seals with emblematic designs long anterate 
the eseutcheen. (shield of arms), and so they 
form one basis for a study of the development 
of heraldry: Once heraldry had won a place 
for fteclf, the seal with a heraldic design was 
popular; it was the armorial seal of Burope 
which supplied the inspiration for many 
colonial seals, 

Many seals used by States and Government 
Departments today are heraldic, at least in 
intent, although discrepancies between the 
steals and the laws of heraldry indicate that 
those laws were sometime inperiect ly tntler- 
stood by the cesieners. 

Georce Washington wrote: “dt is fur from 
Thy design to intimate an apinion, that her- 
oldry, ceat-armour, etc, might not be rendered 
conducive to public and private use with us; 
or that they can have any tendency uniriendly 
to the purest spirit of republicanism. On the 
contrary, a different conclusion is deducible 
from the practice of Congress and the States: 
al of which hove established some kind of 
Armorial Devices, to authenticate their official 
documents,” 


Those ahoven include the top onl 
The ring is a sorb in a modern setting 


Some states and Departments prescribe the 
desizns for their seals in heraldic terms, In 
describing the individual seats in this article, 
neraldic terms have been avoided, tar the most 
part, since they form a technical vocabulary 
largely based on Norman-French, or Angto- 
French, of the period, which would have Hitle 
meaning to the nontechnical render. 

“Dexter” and “sinister” mean the right and 
left of the desivm itself (pame 35). In whe 
descriptions, however, the words ‘right’ and 
“left” are used to milicate Che position of 
objects trom othe reader's point of view, 

All the deviations from the laws of heraldry 
are not due to designers, 

In some cases cevices emblematic of the 
States or Federal Government Departments 
were Chesen with no attempt to represent 
them heraldically, or, a5 in the case of Vir- 
Hinia, a conscious effort was made to avoid 
any sugeestion of heraldry, 

Moreover, the ofiginal desiens were often 
cluttered by additional devices prescribed hy 
legislative amendments: Many States ob- 
tuined their seals only after bitter debate, 
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Oor Country's Eagle Seal Made V-E Day Offetal 
When Preanient Treman announce) victory in Rurepe tn on radio address to 
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Nite the chiniy of the impression of the Great Seal 
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sloped, or tovected, ecien, while those used by Jowa (page 13) are pointes, 
A livbt-blue ribbon is sffieed to Presidential proclamations the 


pier of which is showti, 


uy werrated 


secretary of state, was followed for seals of 
the States: the advice of the official custenlians 
of Federal seals for the others. When the 
soa) i consilered the oot of arms, or an 
integral part of the arms, colors ate usually 
oincially prescribed. 

South Caroling, hawever, merely describes 
the colors as “proper,” the heraldic term. for 
natural colors. It also specifies that the sky 
be “azure.” As applied to such objects as 
lrees ond weapons, it is possible to follow 
such a direction. But what is the “proper” 
color for a woman's hair or dress? 

Tradition plavs a part. For example, the 
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blue in the revirse of 
the Marviand seal hus 
been used on every 
Staite publication ex- 
amined. Vet there fs 
no reference to blue in 
the official description. 

Thirty-two Sates 
lise the seal, or some 
feature of it, on their 
State flags. These bave 
often served as -vuiches. 

Seals as Distinetive 
as Pingerprints 

Seals are like finger- 
prints; no hwo designs 
can be exactly alike. 
They fornish  irrefu- 
table evidence of au- 
thetitication, 

In @ period when 
most peaple cun write 
and every official docu- 
ment tay have to be 
nade out in triplicate, 
simatures aml rubber 
stamps offen replace 
the beautiful seals used 
when Writing was an 
accomplishment for 
kings and clergy ond 
documents were on 
parchment or hanil- 
made paper. 

Hut even today, 
when permanence, dig- 
nity, and formality are 
desired, there is no sub- 
stitute fora seal. The 
proclamation of victory 
in Europe seemed mire 
solemn because it car- 
ried the tireat Seal of 
Linited States. 

rtatly os seals of 
the States differ in appearance, a study re- 
veals that they have many devices and ideas 
in common. 

Sixteen State seals qualify -as armorial, or 
heraldic, in the strict sense of having a shield 
as the main device, 


“Farm and Fight" Motif in State Seals 


Landscapes depicting the region appear 
either a3 4 major feature ot as a backeround 
for half the seals. Mountains and ‘plains, 
neeans and waterfalls—nothing is too great 
or too small, 

Agriculture finds a place in more than half 


ti! Se eed | Mert bine 


The water bus 


Seals of Our Nation, 


the seals, represented in every way from a 
field with a farmer plowing to a single shieatt 
of wheat, or a plow, ot the goddess Ceres. 
Cotton, corn, tobacco, fruits—all are there: 

The number of seals with swords, bows and 
airs, spears, Gnd mins placed next to syim- 
bols honoring agriculture make it look ag if 
uur national motto were “farm and fight.” 

Transportation finds a place, with trains, 
covered wagons, and-ships appearing on more 
than a third of the designs, 

Only a few specific industries, in addition 
to agriculture, are symbolized: oil, mining, 
fishing, and salt production. 

The rising sun for hope and the setting 
sun for the expansion of the country toward 
the West_are popular, Many sturs appear, 
but they usually refer to the stats in the 
Union tather than to the stars in the sky. 


Birds, Beasts, Mlen, andl Tnimnortals 


Of the nine animals represented, only the 
cow, horse, and sheep are domestic, New 
Jersey's heraldic horse hordiy qualifies as a 
beast of burden. 

In the case of birds, itis the eagle of nothing 
with all the States except Louisiana, which 
uses the pelican. Twelve show American 
engles: the New Mexican Seal has both the 
American and the .amaller Mexican eagle, 
New York's eagle is a heraldic creature which 
never flew over the State's mountwins. 


States, and LTerriterics y 


When. historical events find representation, 
it is usually in symbolic form. 

The human figures may represent manly 
occupations such as: blacksmithing (Ne- 
hraska.), wood chopping (Indiana), fishing 
(Marvland), or the men may just be friends: 
(Rentucky }. 

But for a woman to find a place on a seal, 
she must be an angel (Arkonsas), a woddess 
(California), a personification of Hope (South 
Carolina), an Indian ( Florida), or an Amazon 
(Virginia). Only ote wemun who is just 
a women appears, and she is out for equal 
rights (Wyoming). 

So frequently do the “femile forms” carry 
wands or Hberty poles surmounted by Phryg- 
ian caps that it appears aa if they were invited 
inte the designs for ne other purpose, 

The Phrygian, or Hberty cap, has been a 
popular symbol of freedom for almost 3,000 
years and has been represented on top of a 
spearier stafl for more than 2,000, (riginat- 
ing in Asia Minor, the cap was appropriated 
by the Romans under the name of pillens and 
given to emancipated slaves to show their 
status as freedmen. 

Ribbon scrolls carrying mottoes are popular, 
and: mottoes appear in Latin, Greek, French, 
Italian, and Spanish as well as in Tnglish. 
They convey ideas on morals, religion, free- 
dom, justice, and union, The mottees and their 
translations are frequently established by law. 


Seals of the States and the District of Columbia 


TATE ‘stale sre wel on commissions issued 
by the @overnor, on proclamations extradition 
papers, ind varias types of documents mended 
as permanent State records. There is.wide varia- 
ton in the extent of use of seals by individual 
States. 

Seals of the States are pocrilar as decorations 
an State publications. stationery, and ilags, and 
they appear frequently as architectural motifs 

The official custodian or keeper of the seal 
ix wsainlly the secretary. of stute for the State of 
Commonwealth, The governors of Arkansas, 
lowa, “orth Caroling, Ohio, and Tennessee, how- 
ever, ore custodians of their own seals. The 
governor of Inclana is the cuetodian of the seal 
for that State, but the secretary of state has 
a tuplicate, 

In Vermont the keeper is the Secretary of 
Civil and Military Affairs, while in the District of 
Columbia the custodian ia the stcrctiry to the 
Board of District of Cohombia Commissioners, 

Minv States wee direct impression inte docu. 
ments, but wafers or stickers wre in wide usr, 
especially for extridition and other very formal 
papers. Some States use two of three colors for 
wwnlere, as well as direct impressions, 


(rold waters for seols are used by the District 
of Columbia and all Stotes except Maine, Massa- 
chusetts, New Jersey, and Virginia. Of these ex- 
ceptions, all employ blue except Mascechusetis, 
which uses green. In addition to gold seuls, many 
States use other colors, Sometimes the tepe of 
document is indicated bv the color of the wafer: 
sometimes gold and colors are interchangeable, 
Wiite wafers ore eed by Arkansas, red by Dis- 
ost of Columbia and New Hampshire, Mew 

Vork employs gold ond other colors. 

Ribbons are not used by Alabama, Connecticut, 
Delaware, Jduha, Lowa, Louisiana, Mississippi, 
Muntina, Nebrasks, South Cyrolina, Sotth [n- 
kata. Vermont, and Wathington. Ribbons are used 
occmaistinlly, without color specified, by Califor- 

a, Florida, Kansas, Nurth Caroling, and North 

Bebe 

The estent to which niblts are used by other 
Stutes varies, but the following colors are those 
emploved when occasion demands; blue by Ken- 
tucky, Maine, Mossuchusetts, Michigan, Minne- 
sota, New Hampshire, New York, Pennsylvania, 
Rhode Island, Virginian, ond Wyoming; red be 
THinels, Texas, Wisconsin, and the Tistrict of 
Colombint purple by Georgia and Obte: lavender 
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ley Colarade; pteen by Miesiut; white by Utah; 
cold by New Jersey. 

Several States use two colurs. Aritona tes 
old gold arid bluc} Arkansas blue and red: Mary- 
as yids (gold) and black: Nevada silver and 
chon blue and cardinal: New Mexico 

sl “and red: Oklatsinea green and white: West 

\ inwirtia blue and gold. Tennessee | furmeriy usc 
ereen but now weet rel, white, and blue, Indiana 
in the past abso has wed the three national colors. 

Designs from seals (or anns when they ore 
ainvilar) tire use on State flags by Connecticut, 
Delaware, Florida, Sones Ittaho, Lbinois, Iowa 
fragie and streamer “Kansas; Kentucky, 
Louisiana, Maine, These hid (shiclit from re. 
VETEE |, Massachusetts (on obverse of fing), Mich- 
igan, Minnesota, Misanurt, Moritana, Schrislca, 
New Hampshire, New Jersey, New Vark, Oregon, 
Pennsylvania (arms), Rhode Island, South Dgkota 
(on reverse of flag), Utah, Virginia, Washington, 
West. Virginia, Wiscondin, and Wyoming. Of 
these, 29 wee a blue field with the seal design 
in the center. 

Flags: for the governors of California, Dola- 
ware, Massachusetts, Michigan, Pennsylvania, 
and Rhode Island also use designs found on sens. 

State (Gaard shoulder sleeve ingignia for 
Georgia, Kentucky, Manvland, Michigan, Penn- 
sylvania, South Carolina, ‘Virginia, ani] West. Vir- 
minin-ore aio based on the seal design.* 


ALABAMA, pode Iv, The great ecal of 
Alabama is a néw=ld deem. Wiallitim Wyatt 
Bibb originated it in 1817 when he was the first 
governor of the Territory of Alabama. The 
seal was continued until £868 when, accord- 
ing to & State publication, “the Reednstruc- 
tion Lemelutore, mode up in lange part of men 
fram other Statew who had come to Alstama 3s 
‘Carpethageers’ to take over the affairs of the 
State, after the War Between the States... 
abolished . .. the beautiful ofd) seal which was 
definitely-an Alabuma emblem. .. . They desired 
to brand the people of Alabama, who had so 
lately been in arms against the Union, with a 
United States emblem.” This seal showed an 
American eagle resting on a shield of the United 
States, oe ite beak the bagle carcied » scroll with 
the molt “Here We Reet.” 

The ‘Grst State seal was restored in 1954, 
largely: through efforts of the Alabama Division, 
Linited Daughters ot the Confederacy, | 

The seal, 2'¢ Inches in dinmeter, chows a 
map of the territery with the vers clearly 
outlined, beenwce in the dave of few good reas, 
‘heavy shipping was done twortver bodts: Selne- 
tional this natutal fruture is today considered 
prophetic: Although train, EEC and airplanes 

ve cobbed the clvers of many passengers md 
much freight, they plav an even eriber role is 
the source of hydroelectric powrr, 


ARTZONA, page TF. The constitutional 
convention of 1910 adopted 9 design for the seal 
of Arizona drawn by E. E. Motter, 4 newspaper 
artist, then living In Thoentx. 








The seal, 244 mches in diameter, symbolizes 
the geographic resources of the State, A rohge 
of mountains, with the son meing behind the 
peaks as in the hoackgriamed, At the right of 
the  nveririloitis appear a storage reservuir anil 
Wom. Cattle grise in front of ittigated fields 
and orchards. On the leit a miner with a pick 
and shovel ctinds before a quartet mill ‘The 
mutho is “hte! Sis, “God enriches.” The date 
1912 i that of the Stite's admission to the 
Union, 

The design, 13 feet in diameter, is laid ain 
colored ‘tile on the flour of the capital under 
the rotunda, In 144 the Motor Vehicle Divison 
of Arizona used a: eld sticker showing the 
seul in colors ie piessienae af automobile registra 
tion for cars which carried 1942 license plates, 


ARKANSAS, page 17. The seul of Arkansas 
its adopted in (804 was baeed-on the original) cal 
a] by Samuel Calhoun Roane and adopted 
by the tetritery in 1820, The motte was moti- 








fed in 1907. 

The seal shows: “An eugle ot the battom 
holding a scroll in its beak inserted Avgnad 
Populus, ‘The inte rule,’ a bundle of arrows in 


one claw and an olive branch in the other; «a 
shleld covering the breast of the eaule engraved 
with a steamboat at top, a plow and beehive in 
the middle, and a sheaf of wheat at the saa 
the Godless of cagA at the top, hobeli 
wreath in her rieht hand, a pole in the oft 
hand, surmounted by o tiberty cap, and sur- 
rounded by a circle “of Stirs, uk sheie of which 
is a circle of tays; the figure of an angel on 
the ae rine ye "Mercy," and o sword on the 
righl, inscobed ‘ Justice." 

Seal is 234 inches in diameter, Seale of othor 
State and county officials pnd courts show the 
same device, but the words in the annulet indl- 
cate the office to which they belong, as “Seal! of 
the Secretary of Suite, Arkansas.” ete. 


pine sardine pade 17. The desien of 
the California seal, adopted by the eet csoadl 
convention in Tha), was drawn by Maj. Robert. 
S, Gurnett, UL 5. A. who asked Caleb Lyon, 
assistant secretory af the convention, to jiresent 
the design as his awn, Mr. Lyon dud: but he did 
nut claim to be dhe sole author. 

Thirty-one stars af the top represent the muon 
ber of States upon the admission af California. 
The geddess Minerva, who sprang full-erown 
from the brain of Jupiter, types the political 
birth of the State of California, which never 
went thraugh the stage of being 9 territory. 
The gnzsly bear, feeding upon the clusters from 
a grapevine, wit a famous denizen of the State 
at the time of creation of (the seal. 

The sheaf of wheot and bunch of grupes 
represent agricultural and horticultural interests. 
Acminer, with rocker and bow! at his side, ili 
trates the goliien wealth of the Sacramento, The 
ships stands for commercial greatness; the snew- 

* See “Insienia anil Decorations of the U.S. Armed 
Forces,” pubtisheedl in 1943 by the National Geo- 
eraphit Saciety, 
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“Thou hast brought a vine out of Egypt: thou 
host cast oot the heathen, sind planted it.” The 
motto tonpilies that, elace God brought the colo- 
nists bt. this counter, He will ‘continue to take 
care of them The seal ic 245 inches high and 
forms an ellipee. 


DELAWARE, pate 17. Delaware's. seal 
toduy ds similir to une oopted in 1777. The 
Swiss-bom artist Pierre Eugene why Simi iére, 
in his Nufedowks, said be toade o drawing in 
January, tik (mage 353, From 1793 until t&47, 
however, the supporters, a hushandman and o 
rifleman, were omitted; it wns in [S47 also that 
the motte “Lilrerty and Independence” wag first 
ued on the cenl, 

The shield has o wheat sheaf ond an ear of 
mize at the top an! a ruminating ox below. The 
hushindman holds oa hilling hoe: the fifleman, a 
musket. By law the crest is. a-ship under full <ail 
an an azure and arent (blue and silver) wreath. 
ale popes thow the wreath os white ond rec. 

Lee Gn Ee fim refer to Years in which 
nithorization wis granted for new dies. The seal 
is 20 inches in diameter. 


FLORIDA, page 17. Florida's. first State 
seal. authorieed by the General Assembly in 
43, showed a map of the State, That seal 
& the central design on the three-cent United 
States samp isi in commemoration of the 

one-hundredth anniversary af Florida's statehood. 

In 1865 the “map seal” was replaced by a 
new Gestion authorized by. the new: constitution. 
The seal shows “the sun's mys over a hightanid 
in the distance, & cocoa tree, 4 Steamboat on 
the water, and jain Tatas female senttering par 
in thn foreground," 

Seal is now Pha, Inches in diameter, It wae 
originally suppwsrd to be the “exact se of the 
American silver dollar.” but this enin has been 
1h) inches in diameter since 1840, “The motto 
“In God We Trust” wes apparently taken from 
the dollar, The design is etched on the exst sii 
af the capitol, 


GEORGIA, page 17. Georgia's ses] is like 
the one adopted in 1744, except that the Late 
L709 was changed te 1776 by a law pissed in 
1014, For a short time during the Confederacy a 
lightly modited design was authored but waa 
not used, 

The atiginal design wot drawn peccordmg to 
speciicutions muade by the Legislutire, Daniel 
Sturges; survevor general af Geontio. who mode 
the drawing, aprarently answered the advertisr- 
pita in the ‘Louisville, Georgin, Guzeife, which 

“Artists of All Nations Attend: Premium 
fae Genius.” The “premium” was S13, 

Although the scene with the ship wae originally 
intended for the obverse, since the law descrihed 
that side frst, the side with the pillars is ny 
Harker) “obverse” on State publications amd: is 
considered the coat of atms of ‘the State, 

The obverse shows three pullars-supperting an 
arch engraved with the word “Constitutlon™: 
this is emblematic of the constitution, supported 





swied ftepresents the oid of the military 


by the three e Nepariments of government —legis- 
lative, juclicin! executive, The words “Wis- 
dem,” “Tustice,” and “Moderation” are engraved 
am the pillars in order from left to right, On 
the left of the last pillar a man with a prawn 

the 
defense of the constitution, 

On the feverse is a scene depicting the seashore, 
Neat a wharf a ship bearing the United States 


flag is being loaded with hogsheul« of tobacco, 


bates of cotton, an! varius other commodities. 
The products: are emblematic uf the i interior of the 
Stale; the 's cargo represents the State's 
inteerad traffic, In the hicks 4 mn plow- 
Ing and a flock of sheep shaded by a flowrish- 
Ink tree represent agriculture atl hushindry. The 
legend carries the words “Agriculture and Com- 
merce” and the date “1776.” 

Georgia is the only State which. sent the Na- 
tional Geographic Society a wax pendant seal 
(page 5). Seal is 244 inches in diameter, 


IDAHO, poge 17. Atmest 30 years before 
the adoption of the [4h amendment to the 
United States. Constitution, Miss Emma Ed- 
ee (the Inte Mrs. E. E. Green) found 

man stittimge an imspirition for part of the 
design af the Idaho seal, adopted in 1891, Here 
is her description of the seal: 

“The question of wuman suffrage was being 
igitated somewhat, and as leading men and pali- 
Licioms agreed that Idaho would eventually give 
women the right to vote, and as mining was the 
chief industry upd the mining men the largest 
financial factor of the State at that time, 1 made 
the figure of the man most prominent in. the 
iesign, while that of the womun, signifying Jus- 
tite, gs denoted by sctoles: Liberty, as denated 
hy the Hbherty cap on the head of the Spear; 
ind) Exjimllty with man as denoted by her position 
at his-site, also signified Freedom, ... The shield 
between the mun iteral woman is emblematic of 
the protection they unite in giving the State.” 

The tree tepresents the State's timber inter 
ests; the plowman and grain, agricultural re-. 





sources: the cornucepias, horticulture, The river 


on the shield is the Sooke or Shoshone. ‘The 
cles bead refers to State game liws protecting 
cle and moose, The star on the im “signified 
& pew fichi- in the walaxy of Slates.” 

The Latin motte is sto Perpetmw, “It is [ie., 


Shall he] perpetuated” or “Tt is forever.” 


Peal is 2h inches in diameter. 


ILLINOIS, page: 19. The first seal of Tii- 
thot, ddopied after the admission of the State 
ta the inion in PSt8, wae a design showing the 
Ameriton tnele, taken from the Great Seal of the 
Lenited States (page 39), with & streamer in its 
borsade proclaiming "State Sovertignty, Naticnial 
Union.” “Aug. 26th, 818," on the rim, is for 
the adoption af the State constitution. The 
seal was re-cut with minor changes in 1839. 

In 1857 Secretary of State Sharon Tyndale 
tried to get a law passed to renew the srul, Tt 
wus discovered that he wikhed to reverse ane 
wording an the scroll sa that it would read, “Na- 


Seals of Our Nation, States, and Territories 15 


tional Union, State Sovereignty.” The State Sen- 
ate passed a law which made the wording on the 
new die correspon! with that on the old. 

The dates 1518 and 1864, on the boulder, are 
those of admisainn to the Union (December 3, 
1848) and the cutting of the-seal, 


Stal is 2*ia inches im diameter, It is painted 


ot the ceilings ond carved on 
af the capital, 


INDIANA, page 19.. The design of the Tndi- 
ana Staite sea] is found on territorial pape as 
wir as 13801, When Indiana became a State th 
L816, the design was retained as-symbolie of the 
westwanl expansion af the evuntry, The pioneer 
woodsmnan is felling a tree, while a buffalo fees 
from the forest and across the plains, The set- 
ting sum indicates the eyes of the country turning 
towatd the West. 

The State constitution of 1851 provided that 
the governor should keep a seal for official pur- 
poses: The secretary of state hos a duplicate, 
hit there bt om Constitutional or legislative de- 
scription of the seal. 

seul is 234 inches in diameter. It appears 
the original bruss doorknobs in the State 
House and is used in the bookplates of the Indiana 
state Library ane the Historical Society Library, 


TOW A, pede 19. The first General Assembly 
of Towa adopted its seal im 1847; since that time 
engravers of new dive have mode many minor 
changes in the deeign, but the seal still follows 
the description given in the law. | 

Tt has a sheal ond field af standing wheat, with 
a si¢ile and other farming implements on the 
left: o lead firmace and pile of pig lead on the 
right. The citizen soldier stands before a plow 
supporting the United States flag and a Uberty 
cap with his right hand and pa gun with his left, 
The steamer Jeno on the Mississippi River is in 
the background, An eagle holds in his beak-a 
scroll with the motto “Our Liberties We Prize 
and Char Rights We Will Mamtam,” 

Citizens of the State have crititizéd the seal 
because it shows. “no cattle, no hows, no corn, 
ho prairie, no fom scene.” Others have prised 
it us embletiatic of civilizntion, iberty, industry, 
progrese, and Valour of “Iowa as it is ond isto be," 

etal is 2 inches in diumeter (page 13). 


KANSAS, page 19. The first governor of 
Kansas, Charles Robinson, asked the Legislature 
te furnteh a design for a seal in accordance. with 
the constitution, which provided for it, "There 
were desiims, dtsigns, and designs, mottora and 
mottoes. Scholars suggested! ond Western men 
insisted.” When “We will" was proposed for a 
moto, Opponents sugested that “We won't” wae 
fore aipproptinie, In May, 1861, the following 
description was accepted: | 

“The East is tepresented by the rising sun, 
im the tight-hond corner of the seal: to the left 
of it Commerce is represented by a river and 
a Stoambuit: in the foreground Agricultare is 
represente;| asa liasie of the future prosperity 


of the State by a settler's: cabin and a mun plow- 
ing with a puir af horses; beyond this is a train 
of ox wagons going West; in the background is 
seen a herd of buffalo retreating, pursued by: 
two Indians on horseback; around the top is the 
motto Ad Astra per Aspery, and beneath, a cluster 
of $4 stars,” 

This description is probably the first evidence 
on record that a circular seal con have a “night- 

A landscape was originally suggested by a mem- 
bet of the Stute Library Committee, and John J. 
Ingalls, secretary of the State Senate, is credited 
with submitting the design accepted, State publi- 
cations also credit Mr, Ingalls with the motto; 
uithowgh it has also been aucnhed to Judge 
Josiah Miller, | 

The origin of the motto is not known, but the 
idea is found in Roman poetry and in European 
Coots of arms, Trunslated ‘To the stars through 
difteulties,”” it is considered descriptive: of the 
Stites history, especially in its early period, The 
British Roval Air Force has a -similar motto, 
Per Ardia ad Astra, which is usually tranalated, 
“Through hord ways to the stars," 

The 34 stars represent the number of States 
when Kansas joined the Union; the date, Janu- 
ary 29, 1861, is the date of admission, 

Seal is 274 inches in diameter, 


RENTUCKY, page 19. According to tra- 
dition, the original design on the seal of Ken- 
tucky, adopted in 1792, was supposed to show 
two iriends in hunter's garb, two hands clasped 
and the other two resting on each othor’s shoul- 
ders, They stood on the odge of o precipice, 
which gave meatiing to the motto “United We 
Stand, Divided We Fall." 

As used for many years, the friends are in 
dress coats and the precipwe has been croded 
by time The law in 1803 made o change in the 
arrangement of the lettering, but the design has 
been essentiaiivy the same for more than 150 
years. The-seul is 2in inches in diameter. 

The motto of Kentucky may howe been derived 
from “The Liberty: Song” (1763) by John Dickin- 
Son, mere famous at the author of Letters from a 
Former in Pounyivona. According to investign- 
tions mude by the Kentucky Strte Historical So- 
cicty, Isaac Shelby, the first governor of the State, 
probitbly sugested the mutta, The populanty of 
rhe expressiin is attested by its use on the seal 
of Missouri in L522, 


LOUTSTANA, page 19. Louisiann's pelican 
was probibly selected for the State’ seal by Wil- 
iam ( C. Claiborne: ‘first governor, The huge 
bird, familiar in the Siute, is shown as tearing its 
lreast to. feed its young. in-accordance with the 
venerable legend thot it nourishes its young on 
blood fram its own breast. in church symbolism 
the pelican represents Christ's blood poured out 
a3. 0 Sacrifice for mankind, 

In 1364 when Henry W. Allen was governor 
af the Confederate portion of the State. and 
Michael Haka governor of the Federal, each 
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had a pelican seal The bin) in the Contedemte 
seal had its heal tumed to-its left, with o nest 
full af young: the Federal had- ihe bird's -heasd 
turned! to the right, with just four young. 

The present seal, ailopted in 1902, with i 
pelican’s hrad left und wnly three young, t 
Shih nh compramize, It is the first seal author: 

by law and is 2 inches in diameter, 

othe early seals carried the motte “Justice, 
Union ant. Confidence”: during the Civil War 
period, without apparent authority, the motto was 
changed to read “Unien, Justice & Conhdence.” 


MAINE, pode 19. The first Mame Legislo- 
ture adepted the State seal in 1570. A. moose 
reclines under a pine tree ono shinld. The moose 
is native to Maine, and at the time the sen) was 
designed the custern white pine (Pinus afro) 
was considered the moat useful of Americati pines 
for ship masts. The busbandmian resting on a 
aythe fepresents the land) ae well aa agriculture, 
The senman resting on in anchor represents the 
seu pe well as comme+tce and) lisherbes. 

The crest is the North Stir, indicating thut 
Mame was the mest northern State at that 
ime. Minnesota hos now taken this homer. 
The-star as a guide for sailors exemplifies the 
motte Dirigo, “TE direct.” 

The designer is not officially known, but the 
Portland Gutetée in PS20 gave the credit for 
the idea to Benjamin Vaughn of Hallowell anc! 
the interpretation to Col. Isanc G. Ree The 
original sketch, now Paper. Na. 4 im the State 
urchives, is believed ta be the work of Miss 
Hertha Smouse, Colonel Reed's stepdaughter. 

Maine hes two seals Ome ds 244 inches in 


diameter: the other 2¢g. The first is Hund 
operated: the second 19 a -electtic sealing 
thathine,. ‘They are used interchangeably, The 


geal design appears in o carpet of the Senate 
Chamber opposite the deer leading to the gov- 


ernor’s offee im the copitel and on china wel’ 


in the Blaine Howse, the vevernor’s Tesilence. 


MARYLAND, page 19. Why Murvylind 
should we the reverse of her seal and never have 
a dle cut for the ohverse remuins a State historical 
riddle; records give mo AnWwer. 

Mary land has bud o number of seals, bit thi 
1534 an athempt was made to testote the old 
Calvert sen) wed be the Lords Baltimere. trom 
1648 to 1602 and ‘from 1716 to 1776. The 1824 
aes! differed from the original, md in LS76 the 
Legislature te-established the 145 seal. 

The obverse of the seal shows Baron Baltimore 
(the second Lord Baltimore, who sent the dirt 
und the Pode to Marvland) oso knight in full 
ammor, with drawn swerd) and plumed helmet, 


His horse, adorned with his family ams, whl 


lopé om the seashore, which is remarkable fur 
having flowers growing in ‘the-sand at the water's 
edge, The inscription contaitts his names and 
titles: Cectiog Absolwtuy Dominga: Terrge Mariae 
et Avalowiae Baro de Beltimore, “Cocilius, Lord 
Proprietor of Maryland and Avalon, Baron of 
Baltimore.” Avalon was the colony in Newt ound- 


ground and the silver on the rei, 


male: 


land founded by George, first Lord Baltimore. 

The reverse of the seal shows a shield with 
the Calvert and Crosslim] prme iad gt The 
Culvert arms in the first and fourth. quarters. 
conmtist of fix pales, or vertical bands, alternately 
tole are black with o bend dexter counterchangrd! 
—that is, a diagonal stripe on which the colors 
ure peversent, 

The Crbssland! arms in the second and third 
variers consist of o quartered field of fterl and 


4 
silver charged with o Gireck (equal-arms) cross 


classified os “bolonée.” bechose its ams tennis 
nate in trefoils. ‘The Crossland arms.are also 
counterchinged—thit is; the red is on the silver 
The Cross 
Lene arms. came from Alicin Crossland, heiress. 
mother of the forest Lord. 

The shield is surmounted by an earls coronet. 
and full-faced helt, which indicates Lord 
Baltimore’: rank in Americd is that of a Count 
Palitine, or one with royal prerogatives. His 
rank in England was that of a baron only. Cn 
the belmet is the Cater? crest, ao ducal crown 


with two half hannerets. one bold and one block: 


The ecuichedh is supported by a farmer and 
a fisherman, symbols of the two estates, Maryland 
ane! Avalon: Behind the ecutcheon and coronet 
ii an eciniine-lined mantle. 

Hn the seroll under the shield ts the Italian 
proverb Fatt Mfaxscin Pordle. Femme, chosen 
y the first Lord Baltimore, who had spucties 
in ktaly. ame tdi i= Papacy toonalated 
“Alanh’ deeds, uy words,” “Derds ate 
warts; fomate.” In the 1020's feminists 
tried to have the motto changed. An Italian 


scholar several years ago commented that the 


unknown creator of the phrase was not “thro 
bouguets at the fair sex.’ 

The Latin motte uround the rim, Scute Bone 
Volwmtatiy Tuer Coromaxtz Nas, “With favor 
wilt they compass wt gs with o shield” is based 
on the 12th verse of the Fifth Paalm, The date 
li32 tefers to the granting of the firat charter to 
Lin OFEe Calvert. 

Seal is 5 inches in diameter, Two circular 
pst of the seal were made by Robert G. H. 
fentington in 1Sin and now hang im the main 
veatibule of the State Hotse at Annapolis, Colors 
used on State publications differ somewhat fromm 
these paintings (page 4}. 


MASSACHUSETTS, page 19. In 1780 
Nathan Cushing was appotnted a committee tu 
repre a seal and his description was adoptee, 
n [S98 the design was teapproved ws the anne 
and as the desizn of the seal 

An Indian, dressed in shirt ond moecasine; 
holds a bow with his right hand and an arrow 
with hic defi. Abave the Lodian’s right hand is o 
five-pointed silver star. Hy law. the wreath ts 
blue and wold, but on State alblokies it te-golil 
and blue: on it is a gold right arm, the hand 
grasping 2 broadsword. 

The motto is Erar Petit Plactdem su Erbertale 
Gyietem, It it the second of two limes presin: 
ably written about 1659 -by Algernon Sydney,.an 
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English patrigt whio fuel served! ander Cromwell, 
in the Bout uf Mittoes in the King's library at 
Copentagen Aj that time French influence was 
great in Dremmark, and. the French ambmssador, 
feeling that the lines were a slur on Louis NEY, 
whom Svdoev seeuriied ga ao “king of slaves,” was 
#) anery that he is reported to have tom them 
oul of the book. 

Massachusetts translates, the motto, “By the 
sword we eork, peace, but peace only under lib- 
erty” = John Adama made two trandla- 
Had both Hines, the one in 18427 being more 
litera 


th hand, the rule of tyrants be oppose. 
with the sword iain ircedom!'s sade repone. 


The motto was peopiular with the Colonies and 
wis adopted in 1773 by the provincial congress 
a3 0 message for England. 

Around ‘the seal, ?!4 inches im diameter, are 
the words Sigilun: Republicac Muessachysettien- 
ais, “Seal of the Republic of Massachusetts.” 


MICHIGAN, page 19.) Lewis Cass, Michi- 
gan’s second terrtoria) governor somber es 
designed the seal and coat of arms. Adopted 
1835, the design underwent a series of changes: 
in 191) the Legislature readopted ihe ori 

Michixan's seal is very sintilar to that of the 
Hudson's Bay Company. bul uses different ani- 
mals. The shield shows a man on a peninsula 
bordered by a lake The motto Paebar, “1 will 
defend,” may have come from) the arms: oi 
Viscount Torrington of Kent, Enelond The 





motto refers if Michigan position on the fron- — 


tier am is © 
States, 

The Ambassidar Bridge at Detroit betwern 
the United States and Canackt, howrver, is more 
representative of Michigan's relation to her 
neighbor. It bears the inscription, “The visible 
expression uf friendship in the hearts of two 
peoples with like jdens ard ideals” 

The American. cogle appears over the shield 
ah oo crest. “The sireamer carmmes the words 
E Plvribus Uauw (see Great Seal of United 
Sliles. page a3}. 

The supporters are an elk and a moose. The 
streamer on which they ¢tand) has the matte 47 
Cuaeny Peainiam coco Circunisped, a 
you seck a pleasant peninsula, look about you.’ 
This is based on the inscription on the north 
door of St Paul's Cathedral, London, which 
memoriniac: Sir Christopher Wren. architect of 
the building, The Wren inscription i translated, 
“Tt vou would seck his monument. Joek around 
vou. | 

Seal is 224 inches in diameter. The design 
hanes en the wills of the executive chamber, 
the office of tle secretary of stite, the supreme 
court room, aid the houses of the Legislature, 


MINNESOTA, page 21, The Minnesata 
scal was adopted m 1835, che vear of the State's 
admission ta the Union. The scul’s “essential 
designer was Col, John J, Abert, af the Topo- 


her promige to defend her sister 


graphical Engineers, though the original design 
wes mudified by Capt, Seth Easiman and Gover- 
nor Henry HL Sibley. 

The plaw:tan watching the Indian riding toward 
the setting sun is interpreted a4 the advance of 
white civilization upon the Inchan. 

The gun resting against the tree stump shows 
an cra af transition, when ti was still pecessary 
for the settlers (o protect themselves from. the 
Tnifiane: Ho alko reveils the necessity of supple- 
menting agticulture with hunting. 

The watertall represents a characternstic feature 
of the State; it may be the Falls of St, Anthony. 

The motto L'Etode du Nord, “Star of the 
North,” is 4 reference to Minnesuta’s geographic 
pesition, (See the Nlaine ¢eal, page 16.) The 
use of French i a reminder that the territory 
wis fre explored hy men from France. 

As seal presses hove been worn out and re- 
placed. minor changes have crept im, At one 
time the Inelian rode slowly tiwatd the West: 
at present he i galloping. Che commentator 
writes; “Doubtless the engraver thought that 
the design would] be improved by 9 litle show 
of action.” Sonal is 2) inches in diameter. 


MISSISSIPPI,-page 21, The seal of Missis- 
sip hie been used since 4817, when the State 
was admitted to the Union, ‘This-seal was based 
wn the territorial seal. which in turn was based 
on the Great Seal of the United States (page 35) 
Fy law the design | an Amercan eagle with four 
armies In the mght falon and a feoited olive. 
branch im the left. 

The spramen supplied for thie arode, however, 
shows the olive branch in the eagle's right talon 
and a single arrow in its left. The olive branch 
in the richt talon secords more closely with 
the United States Seal, and it is ‘heraldically 
preeeahis since it implies thut peace is offered 

rst ond that war is threatened only after peace 
lias been refused. 

Although the law species four arrows and the- 
wet! seul has ane, Stale publications show, three. 
The star on the rim has only five points, although 
the law APOCHCS 5TK 

Seal is 2% inches in diameter, In 1918 the 
Levishitive provided that each comity should 
provide itself with a seal “with the name in the 
muteln and in the center ain dagle.’ 


MISSOURI, page 21. Approved by the Gen- 
tral Assembly im 1522, the seal. of Missouri was 
destined hy Judee Robert William Welle, who 
described the design in heraldic terms anid ex- 
plained its significance in minute detuil, 

The circular shield in. the center is divided: 
the left side represents the State, and the right 
the United] States; The crescent at upper left 
was adopted as indicating that the State would 
increase in wealth and population. | 

In heraldey, the crescent is used os a “label” 
to indicate a second Son, and ‘Missouri was the 
second State (Louistann waa the first) formed 
wut of territory not in the original territerial 
limita of the United States. 
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For the second State symbol the judge selected 
what he called the wrizly or white bear (the 
silverti bear), which he believed unknown out- 
side that. tegion. lt represents power, courage, 
ahd hardihood, and suggests the great resaurces 
af the State ani! the character of its Citizens 

‘The buckled band encircling the State devices 
and the United States cout of arms (sage 40) in- 
dicates that, although Missouri and United 
States form one goverment, they ore separate 
for certain pRrpwses. ad 

mutio around the cirele i “United We 
Stand, THvided We Fall" Kentucky has the 
same motto (pore 151. 

The crest over the arms is ao helmet of gold 
with six bars, symbol of sovereignty. 

Above the helmet is o cloud with a constelln- 
tion of 23 stars, Dbrawinis and descriptions of 
the seal show one star larger, but the big star 
docs not appesr on the impression in’ The 
Society's collection, The large star wes intended 
te show Midsdurt rising to join the confederation 
of States and the difficulty besetting that at- 
tempt, the Missourt Compromise. 

The : flere are Missour) beurs; they sym- 
bolive the fwet that, although’ the people uf thee 
Stale support themselwes by their internal strength, 
they alae support the Federal Geverntuent. The 
bears stand upon a scroll inscribed Salus Populé 
Suprema Lex Esto, “Let the good of the people 
be the supreme law.” ‘The date MDCCCNN. is 
that of the State constitution, Seal m 2% inches 
in cllameler. 


MONTANA, page 21.. The territorin| seal 
approved in 1865 by the first torritorial legisla- 
ture was adopted in 1895 a5 the State seal. 
Judge Francis M, Thompson, designer of the seal, 
stated: “The idea was ta present the Great Falls 
of the Missouri a5 the centerpiece of the seal, 
with the san shining over the Rocky Mountains, 
the buffalo and other wild animals then aheund- 
ing, the plow, the shovel and thé pick, indicating 
our teliance upon agriculture and mining as the 
chief occupations of the people, with the timbered 
mountains shawing their wealth of virgin forests.” 

_ The buffato and ether animals “then obound- 

have now disappearrd and ate not men- 
tioned In the description of the seal given in the 
Revised Codes.of- Mertoe, 1955, The words 


Oro y Plata, “Gald and Silver.” tefer to: the 
Slate's mineral wealth. 
Seal is 214 Inches in diameter, The: design 


S teal on the cornerstone and oon the dopr- 
knobs of the capitol. 


NEBRASKA, nage 21. The frst Legivlature 
of Nebraska prescribed the seal in 1667, Me- 
chanical arts are represented by. the blacksmith ; 
agriculture by shocks of groin and corn growing 
near the. settler’s eahin: ftransportition, which 
hastened the settlement of the Stute, by the train 
and by: the steumbioat on ihe Missour River. 

When the copital of the State waa moved 
from, Onurha jo “Lincoln early in December, 1865, 
romors were that an injunction would be served 


which would huve c 


on State officers to prevent their moving the seal 
from the old to the new capitol, 

Thomas P. Kennard, secretary of state, went 
lo the Omaho capitol on 2 Sunday morning, Louk 
the seal, wrapped it carefully, and put it under 
the seat of his bugey. He met the govertor curly 
on Monday morning and put the impression on 
the governor's proclamation that the capital of 
the State of Nebraska was at Lincoln, County 
of Lancuster, Nebraska, and is “now open for 
business.” 

The legend on the seal, “Equality Betore the 
Law,” hos had two interpretations. One is that 
it referred to slavery om! the. equal riglits of 
people before the law, regardless of color, The 
other ds that if referred to. eurly controversies 
about- public lant and expressed the frontier 
belief at every tian should have an edunl op 
portunity to obtain a home on the public damain. 

The idea for the design carne from Isauc Wiles. 
a member of the Nebriska House of Representa- 
tives. with additions by Judge Elmer 5. Dundy. 
The artist is not known, but may have been an 
Chnaha jeweler, 

Many efforts have been mide te change the 
seal, It is 25% inches-in diameter. 


NEVADA, page 21, he seal, adopted by 
the Legislature in 1846, hos a plow, sheaf; ane 
sickle in, the foreground, ve x aericultiural 
resources, Immediately hekeut the these devices are 
two large mountains with a quartz mill at the 
tight and » tutnel penetrating the silver leoels 
at the mountain: at the left, A miner is ruming 
i carload of ore out of the tunnel near o wagon 
loaded with ore for the mill. 

In the middle ground, a train crosses 2 moun 
fin gorge; in pictures, a telegraph line Tollows 
the railrond, bot this does not show on Impres- 
sion, In the background a range of snow-clad 
mutinigins ik capped with the rising sin. | 

The matte of the State, “All for Our Country,” 
is corfied on i Scroll ot the héottom of the seul. 
which i¢ 24; inches in dinmeter. The 36 stars 
represent the number of States when Nevada was 
aclmitted to the Union, October 31, 1564. 


NEW HAMPSHIRE, page 21. Adopted 
in 1784 and confirmed in 1745, New Hampshire's 
seal was redescribed in 1931 when a new steal 
press was made from o drawing by Pierre de 
Chaignon la Rowe ‘The design has been basically 
tarté' hanenedd jor more than 160 years. 

In the «pring of 1945 the New Humpshire 
House of Representatives. adopted a meseure 
hanged the seal muteriglly, 
but the State Senate by o small margin preserved 
the histone design, 

The sun rises behind o broadside view of the 
frigate Rulejek on the stocks. The United States 
fing, “ns authorized by Congress on June 14, 
17 flies from an ensign stall at the ‘ster. 
Pinnens fly from a jury staff on the mainmast 
and foremust, The Raleigh wos one of the first 
L§ vessels ordered for the American Navy; she 
was built of Portsmouth in. 1776. 
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In 10435 the Legislature: adopted » State 
“eniblem" showing o view uf the Old Man of 
the Mountame. ‘This device is planned for use 
un publications and stationery; it should pot be 
confused with the State seal estan, used for the 
Sutin purpose for mony wears. Seul is 2 Inches in 
tinmeter. 


SEW JERSEY, page 21. In 1774 Frincis 
Hopkinson was authoriaed by the Legislature of 
wew Jersey Lo engage an artivt ti design a seal 

iccording to a description drawn up hy a State 
committee, He give the commission to Piette 
Eugene dy Simitiere (sce Great Seal of the United 
Stutirs, page 35). 
in arveral perticulire fran the specications laid 
down by the State committee, but it wis accepted. 
sed with numerous changes in details, the ses! 
wos nunuely desccihed by a law cnneted in 1975, 
and Warren E. Deming, a Jersey City artist, drew 
the official picture. 

The shield shows three plowshares, The eup- 
sartors are two female tures, Liberty and Ceres. 

je crettis a horse's bead, The sovereign's 
helinet, the mruarel Jing, and the date. mtroduced 
hy Du Simitere, were retained, The words “Lth- 
erty amd Prosperity,” orginally added without 
legislative approval, were wiven official sanction 
m 1928, 

Seal is 2%3 inches in diameter A painting of 
the seal now hopin? in the office of (he secretary 
of State und 4 stamecd-elase window in the rotunels 
of the State House show early interpretations of 
the colors A mosaic af the seul in. the portica 
of en State House follows the colors established 
in 1928, 


NEW MEXICO, page 21. In 1913 the 
State Legislature jeninnes 4 o committer to select 
aseal for the State and provided that the terri- 
torial seal, with the word “State” substituted for 
“Territory,” be used until a new one could be 
provided. The driginal-seal ts still In use. 

The Mexican engle gmspe a serpent in its beak 
tind the cactus im its talons Tt is shielded by the 
linge American eagle, craspine arrows in ite talons. 
The matte is Creseit Kunde, “Tt grows as it gece,” 
taken from Lucretius’ De Rerwe Noalora, ““(on- 
cerning the Nature of Things.” 

The Mexican eagle with the serpent in ite mouth 
appears on the Mexican coat of arms. According 
tot Ieee, Montesima wis born in Pecos Puebla, 
New Menoo, When he wis a voung man he 
mouttitel the teick of an eagle and sturted south, 
followed by o number of his people. When the 
eigle alighted upon a cactus and sriged a serpent 
with tas hill, “mtewis recinized this 9 a 
sm that he hae reached thee lace where be shengle| 
found the city which became the capital of the 
Aztec Empire, the future Mesico City. 

The New Mexican historian who supplied this 
legend commented, “The Montecuna birtholace 
ts absurd, but in the 1880's, when the territorial 
seal waa designed, the story was very popular.” 

The date 1912 t= thet of the Stote’s admission 
to the aioe 

Seal is 254 finches in diameter. 


That artist's design differed 


scroll with the word “Constitution.” 


NEW YORK, page 21, The seal of New 
York was originally appruved hy the provincial 
congress im 1778, but several changes were made 
in laler years, No official disctiption of the seal 
could] be found im State records; so the Loegisla- 
tire in. eee ddopled the seal again, describing 
Ko from a speci oof one used im 1778. 

The mi carties the atms of the State. The 
shield has a landecape with the sun ising behind 
three mountains. A ship and sipop are palsainng 
on the river which flows below (he mountains. 

The crest is a heraldic interpretation of the 
American oni bagi on two-thirds of a ter- 
restrial globe; the globe ia turned to shaw the 
Atlantic Ocean bg the outlines of its shores. 

Liberty is the supporter on the left. side of the 
design. Her hair is disheveled and decorated 


with pearls. She holds o staff with a Phregian 


cap ipage 9). At her foot is a royal crown, 
Justice, of the right, also has pearls in disheveled 
hair, Her eyes ve ite bound. “She holds a sword 
in her right hand and scules in her left. The 
motto is Eecolatar, “Higher,” sometimes trans 
lated “Ever Upward,” 

Senl is 7% inches in diameter. The arms which 
form the center of the seal are presenbed by law 
to be painted on wood or canvas and hung upon 
the walla of the exncutive chamber, court oF ape 
pedals. office of the secretary of state, ancl in the 
State Senate and Assembly chambers, 


NORTH CAROLINA, page 21. The 
North Carolina senl, in gse since 1893, 15 the 
fourth adopted since the first State seal of 1779. 

The first seal cared the figure of Minerva, 
woddess of war, on the obverse, amd Ceres, god- 
dest of agriculture, on the teverse. The figures 
in the current seal are called ty laa antl 
“Plenty.” In her left hand Liberty has a ap 
surmounted by a’ liberty cap, and im her | 
Plenty bis 
three heads of wheat in her right hand: she holds 
a hem of plenty with her eft, 

At the top is the date Mavo20, 1775, In honor 
of the “Mecklenburg Deelaration of Indepenc- 
coce.” The motte is Evie Chaim Videri, “To be 
rather than to seem.” Tt ts laken from Cicero's 
esiay, De Amicitia, “Concerning Friendship.” 

Seal it 244 inches in diameter. 


NORTH DAKOTA, page 23, The terri- 
torial seal of North Dakota, designed by William 
Shober, was adopted by the State constitution; 
the carly changes were in the arrangement of 
words in the motta, and “three bundles of wheat” 
were substituted for the “honidles of stickze" of 
the original. 

A tree in an open feld ts surrounded by the 
three bundles of wheat, A plow, anvil) and sledge 
art at the right. A bow crossed with three ornows, 
and an Indian on horseback pursuing buffalo 
howerd the setting sun, are on the left. The 
foliage af the tree is surrounded with -42. stars. 
number of States in the Union in November, 1559. 
month of North Dakets's admission, The date 
Qeteber 1, 1359, iv that of [ts constitution, 
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The motto, ' ‘Liberty and Union, Now and Far- 
ever, One and I wuble,"’ recalls that the teri- 
tory wale established at a period when States’ 

were o matter of contlict, 1801, Tt is from 
what is frequently considered Daniel Webster's 
greatest speech, made In 1830 mm defense af the 
Union against the doctrine of Nullification. Seal 

is 2) inches in dismeter. 


OHTO, page 23. The State constitution of 
1802 provided for a seal, but did not apeciiy a 
design. One sprmp night Secretary of State Wil- 
liom Creighton and several other wiicials worked 
on State affairs until daybresk. Among other 
things, hey disctissed the need fier id seal, 

Standing on the lawn before separating, the men 
aw the sun rieing behind the Mount Logan range. 
The sight inspired Creighton to exclaim, “The 
rizing sun af the neo, State!” 

This scene was adopted in i803 as the seal 
design; the bundle of 17 arrows (the number of 
States-in the Union) and a sheaf for periculiure 
were uted Inter, Many subsequent chonges 
were muade, but in 156% the original design was 
restores Ly low. Today the rising sun ia in- 
terpreted as the “advance at the power and 
wealth of the State." 

The design is pamte:! on the center of the 
rotund i the hia capital and appears in 
bronze above the directory in the north and south 
vestibules of the Ohio. Departments Building. 
better known as the Chio State Office Building, in 
Columbus. Seal is 25 inches in diameter. A 
“imilar seal with “The Supreme Court of the 
State of Ohio” on the rim i¢ used by the Stutes 
highest tribunal. 


OKLAHOMA, pede 23. Designed by ao 
cMmitiee appointed te the comatitutional con- 
vention, ane adapted by the State constitution, 
Oklahoma's seal is a combination of six seals: the 
ane for the Indian Territory and the trihal seals 
of the Five Civihzed Tribes in the territary, 

On 4 circle a large Star represents 
it is -surraunded by 45 smaller stars. to show that 
Okluhima was the 46th Stute in the Union. In 
the center of the great star is the territorial seal. 
Conder the motto Lebor Oumeaia Vint, “Labor 
conquers all things,” is o figure representing 
Justice and. Statehom!. On her right is the 
American pioneer farmer, on her leit the abo- 
riginal Amercan Indian, Shoking bands under 
the scales of justioe, the freures symboliae equality 
under the law, 

Beneath the figures are a. cornucopia of plenty 
and the olive ranch (wreath) of peace. Behind 
the figiret ate the sun of progress andl symilyals 
of progress and civilization—a farmer plowing. 
rural hote, railroad train, compress, mills, ele- 
vitor, factories, churches; achouls, the capitol. 
anda city. 

The five tribal seak& are: upper Icft ray, a 
eeven-painted star partially surrounded by oak 
leaves: for the Cherokee Nation; top ray, an In- 
dian warrior with bow and shield for the (Chicka- 
saw Nation; upper right-ray, a tomahawk, bow, 





and three crossed arrows for the Choctaw Nalion: 
lower right tay, o Villige with houses and a factory 
besife a dake on which an Itcian is paddling a 
canue, for the Seminole Nation: lower left ray, 
a sheaf oof Wheal and plow for the Creek Nation, 
The date 1907. is that of OkJahoma’s minvssiot. 
Colors for the seal, which is 246 inches. in 
diameter, have not been officially prescribed, but 
Miss Muriel H. Wright of the Ollahoma His 
lotical Society designed one in color which has: 


met with fayor in the State. Same State publi- 





cations-show 3 similar color scheme. but with « 
guld anniulet instew! of revi. 


OREGON, page 23. Designed by Harvey 

Garsion, Oregon's seal was approved by the firat 

ture im 1850 In 1903 o new seul ‘was 

red becouse the ane in we was “so at vari- 

Lnce with the law thot it is a wonder someone 

tid not quesuion it when offered im evidence on 
documents. 

The seal has a shield supported by 33 sturs, 
the number of States: when Oregen jatnted the 
Union. An Ameticon ecaghe @ the crest. C 
the shield the Pacific Ocean is shown. with a 
British man-of-war departing and an American 
Shen arriving, iting the early settle 
ments and the end of the joint occupancy of the 
country by Great Britain and the United States. 
An elk with branching antlers stands on the maun- 
tains, svinbelizine native game. 

The coveted wagia recalls the settling of the 
State. The sheal, plow, and pickox are for hus- 
handry and mining. The date 1459 is that of 
Citevon's admission 

Atis Volut Prapiti, “She fies with her own 
wins.’ wat the ternterial motto, and for years 
was generally accepted as the State motto, al- 
though it was never formally adopted, “The 
Union" |s now accepted a4 the motto, since it is 
on the seal. but this, too, has never been officially 
recognized, Sral is 234 imches in diameter, 


PENNSYLVANLA, page 23. The State 
constitutional convention of 1776 provided for 
a Seal for Pennsylvania. Since that time the ob- 
verse has been redrawn several times. but the final 
form adopted in 1893 conforms to the original. 

The obverse carries the shield af the coat of 
arms. Liserl fs carly as W777, the opm were 
changed seyero! times and afficlally adopted in 
1374, The still has n ship im full sail at the 
top, a plow in the center, and three golden 
shenves at the bottom. An American cogle is 
the crest. The horses used) a¢ eupperters on the 
anms are repliced on the seal by a-stalk of Indian 
com and an olive branch. 

The rewerse Of the seal = the same as-origmally 
used. lt shows a woman with a wand topped by 
a liberty cap in ber left bend and 4 drmwn sword 
inher right. She te trampling a lion, representing 
Tyrmony crashed, The inscription is “Both Can't 
Survive,” the “both” meaning Liberty and 
Tyranny. No colocs-are provided for the reverse. 

sien double seal is used on important documents 

signed by the governor. 
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Vermont's Cawt of Aro, in Marble, Graces the Washington Monument 


chuwihe a bolwural 
amd oil, 


Die ares, 
both arn similar (pages 26 


wre, are lees conmventivnl then the eral, althaweh official ceeeripthine of 
Lontroveray has paged ae to the direction the cow sbould face 


shee 


1935 the cow and bock's bead on the onms have officially faced dexter (opposite the arronzement in picture). 
Dither States am eeqpreecnted in the interior of the Alonument shat 


Similar seals. 
(te i, afe 
Cepariinenis: Liew use 


Seal is 224 ithe in diameter 
but with ditterent wording around 
ued bY State goverment 
only the obverse 


RHODE ISLAND, page 23, The motto 
“Hope” and an aechor have been ven Rhode [sland 
uls cance 1i47. The metio pointed to the unter- 
tain Tuture wineh the vous settlement faced with 
Oe 


fidence 
Phe anchor symboblzed both the prmciple of 
civil and religious liberty which led to the found- 
Ing of the Colony and the faith which served its 
Ciezcns ne of ane ho 

The present seal, adopted in 1875 
full tuime of the State, “Rhode Eslond ond. Provi- 
dence Plantattons.” Koger Williams, founder of 
the Colony, took the name “Providence for his 
settlement to acknowledge “tiod's providence bo 
him af bis distress” nt the time he was driven 
rot Modteachimetis:. The ote 1656 & the year 
In Wiech Williams established his new plantation 

seal is 2 inches in 


: , 
cores the 


J 
GmMmmMcter, 


SOUTH CAROLINA, page 25. The Gen- 
eral Assembly pf South Carolina approved i. de 
sign for a seulin i776, ame i was first used im 
L777, The obverse was the devizn of Willcom 
Henry Douytag and the rewerse 15) attributed 
Lo Agihur Middleton 

A palmietio tree on: the 
the fort on Sullivuns Island, in Charkeston harbor, 
wich was built of palmetto lors. AL the fase 
of the tree is a torn-up ook tree typifving the 
British feet, which was constracted of oak timbers 
snd defeated bw the fort, “Two ahielsls jtsel ant 
the palmetto branches are msecnbed “March 2h" 
for the mtiication of the State constitution ane 
“July 4° for tae Decoration of Independence 

Twelve spears boul crostwise fo the polimetto's 
trumk represetit the fret 12 States to jom the 
mon The bond ground the spears is inscribed 
Cts Sepirnitial, “Who shall separiter’” tinder the 
oak i the inscription Meter Lapaa Loreil, 
“Having fallet. it has et up a better.” 

The date (776 represents. the vear the conati- 


tubon of South Caroling wad adopted, the year 


eaehore i symbolic af 
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of the battle at Sullivans Leland, the Declaration 
of Independence, and the year the seal wie of- 
dered) Around the tim is the motto Anis 
CO pitruasiy tie Parati, “Prepared in mindis) and te- 
MUTCeS. 

On the reverse o woman walks on the seashore 
over swords and daggers. This typifies Hope 
overcoming dangers, which the rising sun is about 
to disclose, In ber right hand she holds an olive 
branch for the honors gamed at Sullivans Islond, 

The eun shows thar the bevttle on the i#hind was 
foutht ono fine diay; it dso suests wood fortune, 
On the rim are the words Jim Spire Spero, 
"While 1 breathe, I hope” The word Sys, 
“Hope,” is below the figure. 

From the description it will be seon that the 

Hi wus tide immediately after the battle 






and at the time ‘unfinished, fort on Sullivans 
Istind and the British fleet. The fort was later 
named Moultrie. 

The seal is not wed now becuse its size, 4 
inches in dinmeter and ‘ne inch thick, makes it m- 
convenient. But the original seal forma the pat- 
ie for all seals of the State. In uae at present 

aa 2% inch disk which incorporates the obverse 
aad reverse of the official seal, compressing the 
circular designs into ovuls. 


The design of the original is in relief over the 


doorways of public buildings in Columbian, A. 


fainting of it hangs on the wills af the Senate 
Chamber, and two panels in stucco are decorated 
with it, For colors, see page 8. 


SOUTH DAROT A, page 23. The consti- 
tution of 1489 give South Dakota its seal, On 
the left ate a smelting furnice ond o range of 


mountains. On the tight ¢ a fatmer at his plow 


with o herd of cottle onda Geld Of corn behind 
him. The center is marked by a river hearing 
a sieambeout. 

According to an official statement, “The pow- 
mun symbolizes agriculture; the steamboat, trams- 
portation; the smelting furtmce, the mining in- 
jeoaigh the cattle. grazing atid dairying: the 

lumberme.” The motto it “U'neler God 
the | People Rule,” ‘The date 1889 is that of ad- 
mission 10 the Union. Seal is 214 inches in 
diumeter, 

In 1945 studies were made looking toward the 
adoption of a new seal, but a satisfactory design 
has mot bese Poqerel. 


TENNESSEE, puge 23. A seal wos author- 
ized by the State constitution of 1796, date of 
admission to the Union, but uo press was not ready. 
for use until 1802. 

The Roman number XV1 refers to the numer- 
ical pesition of Tennessee among the States, The 
top half shows a plow, wheat sheaf, and cotton 
ant in honer of agriculture. The hont below 
with the word “Commerce” honors industry. 

Changes have been made in details of the 
Uesien, but the present seal has been in use smite 
1866, Tt is 2% inches m diameter. A gray-and- 
white picture of [t decorates the ceiling af the 


(énsht on June 28, 1776, between the umemed, 


capital at Nashville. The design wos formerly 
wird on uniferm buttons and bett bockles of the 
Staite svilitin. 


TEXAS, page 23. The seal of Texas, adopted 
with stight micification from the seal of the Re- 
public of Texas; was authorized) by the comstitu- 
tion of 1845, The device is a five-pointed star 
encitcled with w wreath of olive and live-oak 
branches, symbuls af a desire for peace bot the 
strength to fight. 

One of the most popular legends of its origin 
pelle that when the need for o seal arose, FPro- 
visional Gevernur Henry Smith used o large brass 
hutton from his overcoat to make qn. impression 
Mapiers al she Republic, suthenticuted by an ob- 
viously homemade seal, parry a device presumably 
“burton seal," but the design 
is reported to lock more like an eight-petaled 
daisy then o five star. 

Lierenn Friend, historian of the seal, writes 
thot “in 6 Coisenoiveigalth lomous for its brands, 
the Jone star is the official go nentn) brani,” 
but that the origin ‘of the brand is obscured by 
time, Seal now in use is 244 inches in diameter. 


UTAH, page 26. Adopted by the first State 
| re in 2806, dite of admission to the 
taidh, Lioh’s seal corde’ on it the beehive. first 
wed in $540 on the territerio!l seal, Deseret, the 
nothe given orindlly to the territory, came from 
the Book of Moreon and meant “the honeybee.” 

The industrious nature of the State's citizens 
is further etophasieed by the word “Industry” 
above the hive. Om both sides of the hive are 
sree lities, the State flower, ‘The date {847 cotm- 
memories the founding of Utah by « company 
of Mormons, An eagle, Arrows, and flags com 
pltte the design, ‘Seal is 2% inches in diameter: 


VERMONT, page 26. The seal af Vermont, 
designed by Tra Allen and cut, by Reuben Dean in 
775, was accepted by the General Assembly in 
t770, Several variations of the design were used. 
let in 1047 the Aseembly ideal for a “tnith- 
fal reproduction” of the original. 

Attempts Interpret the seal were chorncter- 
ized in 1937 gs “frankly guesswork.” The wooded 
hills are the Green Mountams. The sheaves 
represent agriculture; the cow; durving, The top 
wavy lines muy be clowls: the bottom ones, the 
waters. of Lake Champlain and the rivers of thse 
State. The object opposite the cow may be a 
spontoan fa short pike used bey epetnear gt 
officers of the carly United States militia), 

fleur-de-lis, of just a decoration. 

The pine tree was farmilior in New England on 
enrly fags. shillings. and the tie, The 14 ranches 
without » “leader,” or center branch, rising ili- 
rectly from the trmk, may recall Vermont’ ‘S Te: 
action to tts-exclusion from the Thirteen ; 
States. 

One version of the tree's origin is that i was 
made from a carving on a horn cup. The tres 
on the cup was drawn from a i73-foot giant near 
the town of Adlington. The tree is now owned 
by the town af a memorial to the seal. 
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Since: Vermont was the fourteenth State ad- 
mitted to the Unien, the motto “Freedum and 
nity” may imply that the United States should 
be free and that Vermont should he united with it. 

Vermont ys coat of ans, ordinarily shown 1 
colur, has the same devices of iree, cow, etc, bul 
it is pictorially portrayed in such s way as to 
present oan entirely dissimilar appearance ( page 
25). Even so, the arms and seal have at times 
been confused, Seal is 2% mehes in chotmeter. 


VIRGINIA, pade 26. When the State con- 
vention Sosa in fn LF ol a iy Ried yrihes 
George Wythe was prahahly the « 

Piétre Eugene du Simiti¢re (page 32), accord- 
ing to-his Notebooks, made aw drawing of a seal in 
Aruna, LeTh. 

When sew seals were neceusa ry in 1950, an 
ufficial description was given. Un the obverse, 
Virtua, the genius of the Garamimnrwoultt, dressed 
as an Amicon, teste on o Sper in her tight hand: 
she holds a parnzonium, or sheathed sword, in ber 
left. Virtus has her left foot on the form of 
Tyranny, represented by the prostrate baxly of a 
man: a crown bas fallen from his head: he his 
a broken chain in his left hand and a seounme in 
his right. The motto ls Sic Semper 2 yranni, 
“Thus ever to tyrants.” 

On the reverse ix a group consisting of Aeter- 
nitas with a globe and phoenix; Libertas with a 
wand topped by a liberty cop; and Ceres with a 
cornucopia and ear of wheat in her hands. Per- 
aeverinde above the figures (9: translated “Hy Per- 
seventy or “By Perseverance.” 

Feeling against monarchy ond the admiration 
for the republican form af guverument as exert 
plified in ancient Remoe were the bases for Vir- 
ginta's Selection of a wal avoiding heraldic sym- 
bois und based on classical mythology, 

Virginia has. two seals, Great Sen] is 

234 inches in diameter; the Lesser is Wa inches. 
The Great Seal has both sides; the Lesser has 
only the obverse. Oficial colors have been estah- 
lished for the obverse, as used in the State flag. 
The -teveran is. chown in hive, the wafer color 
(pate 1, 


WASHINGTON, page 26, Shortly before 
Washington became a State in 1989, a committee 


visited the jewelry store of the Talcott Brothers. 


in Qivmpia with an elaborate Scenic desien which 
the members wanted cut as a-seal to be ready for 
the opening of the Lewislatute, (Charles Taleutt 
suggested that the design would be outmoded as 
the State grew. Using on ink boithe oni a silver 
dollar, be drew concentric circles and printed he- 
twenn them “The Seal of the State of Washington, 
}589.° Posting a postage stamp in the center, 
he said, “That represents the bust of George 
Washington,” 

Without more ado, the committer accepted the 
design, The Washington bust was copied from 
an advertisement for Dr. Jane's Cure tor Coughs 
and Colds, Grant Talcott did the Iettermg, and 
George Talcott sank the die. 

Three subsequent seals hove been cut, with 
changes in the portrait but not in the basic design. 


Seal is 256 inches in diameter, Tts design is 
used in the Legislitive Building as a decorative 
motif, It appears on all dourknobs for rooms 
opening off the main corridor, A brome repro- 
duction four feet in diameter Mm im the marble 
floor under the rotunila, The seal on one-andl- 
one-half-foot dicks appewrs twelve times an bronze 
railings of the haleony beneath the rotunda. 


WEST VIRGINIA, page 26. Based on sug. 
gestions and designs made by the Hon. Joseph H. 
Diss Debor of Doddnidee County, West Virginia's 
eal wis adapted in Isha. 

The obverse has in the center “a rock with ivy 
tmiblematic of sibility and continuance, and on 
the faee of the mock the inscription, ‘June 20, 
1863," the date of our foundation, as if graven 
with a pen of ita in the tock forever,” 


The former at the left has o pluw ati! an nx, 
Sliggestin t that, thigh the territory is partly 
cultivated, it is stil) in the process af being 
cleared 


The mimer- at the right statids in front of an 
anvil to represent the mineral wealth of the State 
and. the “mechanic arts,” 

The hunters’ rifle and Phrygian cap in the 
foreground intlicate that the State won its free. 
dom an! will maintain it by force of arms. The 
motto is Mentoa Semper Liberi, “Mountaineers 
(are) alwaye free," 

The reverse shows a log farmhouse on a culti- 
vated slope, On the side of a mountain is a 
representation of the wieduet on the line af the 
Baltimore and Oblo Railroad in Preston, County 
with a train about to pass over i. A factory, 
a river with boats, and a derrick dnd shed shcrw 
some of the State's "ei including the pra- 
duction ef agli and petroleum, The catile and 
sheep in: the foreground are fer agriculture. 

Above the tive of the sun is the motto Lihertas 
¢ Fidelitate, “Freedom from Loyalty,” which sug- 
gests that the State's freedom is the result. of its 
Turthfulness: to the Union, 

Seal is 234 inches in clumeter, A Leverr Seal 
is slightly smaller, ‘The reverse has net heen 
wed m recent years except for decormtiin. 


WISCONSIN, pode 26, Governor Nelson 
Dewey ond Edword G. Ryan, later chief justice 
of the State supreme court, desioned the seal of 
Wisconsin while sitting on the steps of a Wall 
Sireet, New Vork, bank in 185]. In 188], when 
iL was necessary to replace the seal, the engraver 
anes a few changes. 

Thay design is the State coal of arms. A quar- 
tered shield cames a plow for agriculture, a 
crossed shovel and pick for mining, on anm bold- 
ing o hammer for manulacturing, and an anchor 
for navigation. The United States shield, en- 
circled with o garter bearing the words £ Phuribts 
Crem, is superimposed on the berge shickl (see 
tareat Seal of the United States, page 35). 

The United States emblem is a symbol of the 
State's loyalty ta the Union, The large -shield 
resis om ff tomuecopin, tepresenting the general 
resources of the State, and on a pymmid of pig 
lead, typifving tts mineral wealth. 
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The supporters ate a sailor with a coil of rope, 
for labor on water, and a yeoman with a pick, for 
labor on land, The crest is a badger, for the 
"Badger Sture” The motto/on the streamer is 
“Forward,” The 14 stars at the base are for thie 
original States. Seu) is 24 inches to diameter, 


WYOMING, page 26, The seal of Wyoming 
Wis approved by the second Legislature in [893 
at amended by the 14th m 1971, ‘The figure of 
the wernin, hased on the statue W inged victory, 
in the Louvre, has links of a chain - fram. 
her wriste; with her right hand she holds a banner 
inscribed “Equal Rights” The figure represents 
the political status that women have always en- 
joved in the State, 

The two pillars support lamps of knowledge: 
on the left pillar are the words “Live Stock” and 
“Grain”; on the right, “Mines” and “OU These 
words donot show on the actual impressions of 
the seal, They represent the industries of the 
State: the men. are clothed to show the occupa- 
tions sugested by. the words, 

By low the figure XLIV is placed at the top of 
the shield (ie, in chief), indicating thie is the 
dath State admitted to the Union. Impressions 


of the seal do not show the figure, but it appears 
When the design is ior orative pirposes 
The dates 1469 and 1890 are for the organization 
of the territorial government pod the admiscelon 
to statehood. ‘Seal is 24% inches in diameter. 


DISTRICT OF COLUMBIA, page 24, 
In 1871 the Legislutive Assemby of the Dis- 
trict adopted a sea) which was placed in the office 
of the Secrotary of the District. In 1874 that 
office was abolished, but the Secretary to the 


Board of Commissioners of the District now uses 


Cie tie tage 
und the Potomac River sepa 
rates Virginia. and the City of Washington, 
A statue ot. aunt Washington stande on o 
l. The figure Justice has a wreath in her 
wiih hand ca a tablet with the word “Constitie 
tion’ inher left, At the right is the Capital of 
the United States. At the left are an eagle and 
a sheaf of wheat and other agricultural products. 
The date 1871 is-that of adoption of the seal, 
which le 2% inches in diameter; “The scroll cur- 
ries the motto Justitia Chnaitus, “Justice for All,” 
The seul ia new “dated for the District no 
longer hos extensive farm lands. 


Seals of the Territories, Island Possessions, the Canal Zone, 
and the Philippine Commonwealth 


SEALS : are used in the Territories of Aloska and 
Hawi, the Gland possessions, the Canal Zone, 
amd the Philippine Comminiweilth for the same 
purposes as thos uscd) by the States. 

Direct impressions of the seals are made ly all 
these in this group except Alaska, which always 
emplevs.a water, usually gold but semetimes red, 

Geld waters are also weed by Hawaii, the Virgin 
Islands, and the Philippine Commonwealth, fn 
addition te gold, Hawaii hae blue and red wafers; 
the Virgin Iskinds blue. Puerto Rico uses re 
and the Canal Zone white or colored. 

Blue ribbons are tse) by Puerto Rico, blue and 
rol by Howat, and red, white, und bine by the 
Phitipyaines, For special! eceaxinns, other seals in 
this group carry tihbens, but of mo-specified colors: 

Flags for Puerta Rico, Guam, and the governor 
of the Canal Zone feature devices from the seals. 


ALASKA, page 25, In 1854 Congress. pro- 
vided fora civil government for Alaska, and the 
first governor, “on his own motion,” designed 
and bod made o seal for the District of Alasku. 
‘Fhe seal was-used until 1910, when Governor 
Walter E, Clark said the seal placed too much 
emphasis on icebergs, northern lights. and native 
people, He had a draftsman in Juneau draw i 
rough drait of a new seal, which incorporated 
the original features plus symbols for mining, 
agriculture, fisheries; fur seal rookeries; and a 
railr 

The design was approved ty the Acting Attor- 
nev General of the United Siatea A * ‘more me: 


fined" drawing was made by on unknown person 
in the Department of the Interior, and the new 
seal was ceady for use early in LOLI, -After 
Alaska was changed from a District to a ‘Terri 
tory in 1912, the new designation was. substituted 
the next veor, Seal is 244 inches in diameter. 


TAW ATL, puge 28. After the Hawaiian revo- 
lution of 1805 drove Queen Liliuokalani from the 
throne the people set up a provisional government, 
followed by ao republic, The Hawaiians ceded 
thetr sovereignty to the United States in. 1895. 
and in 1900 the. iskinela became a Territory 
The presetit seal of Hawaii WW the same as the one 
for the Republic, except that it is smaller and the 
word “Territory” is used. If granted atatehooi! 
a change will probably be made in the seal. 

The shield has stripes of the United States 
flag in the first and fourth quarters; the second 
and third quarters: hove a qierced ball ona. stu. 
A small superimposed shield bears a gold star. 

The supporter at the Jeft is King Kamehanicha 
T, who onited the islands in 1791. The figure is 
base! on the bronze statue in frant of the Jurti- 
cary Building, formerly called Aliolgni Hale 
(Hall of Chiets), in Honolulu The supporter at 
the right is the ‘Goddess. of Liberty, wearing a 
Phrvgian cap and Laurel wreath: she holds the 
Territorial flag 

The crest i¢ the rising sun, The date above it. 
1900, id that of creation of the Territory; 

Helow the shield o phoenix rises from flames. 
svinbolizing eternal life. Eight taro Jeaves, ba- 
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nina folinge, and tall moklenhair ferme complete 

the ha doaeen The motty i Cu dtaw Ae Ba th Aa 

Amgd Aa Pore, “The lle of the land is preserved 
hy tight eoueness.” 

The design appears as a mural in the office of 


the governor, and the colors mm the National, 


Geographic Society's painting. are hased on a 


Sodachenine taken especially for this series. Seal. 


244 inches in diameter. 


THE VIRGIN ISLANDS, » paste 28, Origi- 
naily created during the naval administration of 
the Virgin Islands, the seal carries the satne 
design of the Great Senl of the United States 
(page 30). 

The seal used from 1917 until July, 1921, had 
on the rim “Department of the Navy, Virgin 
Islands of the United States" In the latter year 
Rear Admiral Sumner E, W. Kittelle, US.N., 
governor, hud! the inscription changed to “Gave 
errirrertt of the Virgin Islands of the United 
States” 

Although there is no Executive order or au- 
thority on Ble for the adoption and use of the 
seal, ies continued use was authorized in 1933 bey 
the Secretary of the Interior. Seal is 134 inches 
in dinmuter. 


PUERTO RICO, page 28, Puerto Rico's 
beautiful seal is the oldest in the series, King 
Ferdinind of ‘Aragon signed the following royal 
decree on November 6, 1311: 

“A green shield, round, bewring a silver amb, 
resting upon a red book, bearing a fag with cross 
and) hanner, ox shown In the device of Samet John, 
aid having for border castles, lions, flags and 
Crosses of Jerosalem—and having for a device 
an “F? aml an ‘Tl’ with its crowns and yoke and 
arrows, and a motto cound it a8 follows: “Joannes 
Ket Nomen Ejay!” Usually tranelated “His 
nume is Joln,” the motto i apparently based 
on the Gospel according to St. Luke, 1: 63, “His 
name 1 John.” 

The devices ore explamed: "The lions and 
castles represent Castile and Leon, the hereditary 
kingdoms of Laabella, under whose speclal patron- 
age Columbus discovered the New World, The 
flags bear devices from the coats-of arms of the 
various kingdoms at that time under Spanish 
rule. The crosses of Jerusalem represent the fact 
that Spain was entitled to credit for tuking part 
in the Crusades becuuse of the campalyris ogoinst 
the Moors in her own. terntery, 

“The yoke ond arrows ure explained by the 
Spanish historian fwiedo as tokens of mutual 
affection between Ferdinund ond Ienbella, each 
taking for a personal device an emblem the initial 
of which corresponded with the name of the 
ather: his being a voke, vweo (Isabella being. at 
that time often spelled with Vo) and hers. being 
a sheaf of arrows, fechas. Theer latter devices 
were tsed on the public coin, on furniture, books. 
and other private property of Ferlinand and 
Isabella” 

In some representations the banner carried by 
the lamb is marked with stripes: on cartier: 


versions the lamb was stoncding on the bak. 

Tridition alsa hus suggested that the lamb 1 
the symbol of peace and tran uilLity, puossibly 
representing the “Lamb of God. The letters 
“F" and “1° may also stand for Fiel flo, *Faith- 
ful Estar.” Seal is 154 inches: in diameter, 


GUAM, 1 28, ‘The Nattonal Geographic 
Sochety bas af ueprint of Guam's seal dated J uly 
4, WET, brat it was ntly aged before that 
time. The design was confirmed in 1940 by ex- 
ecutive order of Capt. Willis W. Bradley, Jr., 
U.S.N., then governor, 

The aid seat has. not been found «ince the 
liberution of the Gland on. August |, 1944, and 
it has mat been determined whether it was de- 
stroyed hefere the Japancse occupation on De- 
cember 10, 1944, or was confiscated by the enemy, 
However, the falindd now has o hew one with the 


mame cl 


The Guam seal has a coconut tree to represent 
the most important product of the island. The 
GULriRger canog symbolizes the early fame of 
the native people, the Chamorros, for their vaull 
in manning these carves, called “fying pros” 
by Magellan. : 

Seal is 2 te inched high. The design ie verv 
popular on the wland. The Bank of Guam uses 
A fi ersom ae af it on its jeep, and native cratts- 
nian use it on ‘bracelets, tings, inlaid wooden 
trays, and preci woven from aggag, a species 
ai pandanus lat. 


AMERICAN SAMOA, page 28. No offi- 
cial seal hasbeen adopted by American Samoa, 
bat. the naval governor uses the destin shawn. 
The Attomey General of Amettcan Samoa is the 
custidlian of the seal, The seal, 17% inches in 
diameter, 1 always used as a direct impression 
on the document. So that the design will show, 
it ia Wustrated in gold in the color plate. 


DANAL ZONE, page 26. Onginally planned 
by the Isthmian Canal Commission, the seal of 
the Canal Aone was approved in 1905, The de- 
sign was the work of artists of Tiffany & Com 
pany, New York City, with the aid oi the late 
Gaillard Hont of the Department of State (see 
Great Seal of the United States, page 36), 

The only oficial description of the seal is in 
an Executive order of 1415, For the governor of 
the Zone it designates o fay which carries the 
seal. “The shield shows at the bottom a Spanish 

lleon of the 13th century under full sail coming 

ead on between two high bonks. ‘The sky is 
vellow with the glow of sunset. At the top are 
the colors of the arms-of the United States. 
Under the shteld is the motto, “The Land DI- 
vided. the World United,” 

A Benutifol patating of the seal hangs m the 
Washington, D, C., office of The Panama Canal. 
The sHil itself ig 204 inches in diameter. 


PHILIPPINE COMMONWEALTH, 
‘+. Obttinally adopted in 1905, the seal af 
the Philippities carcivs the coat of arms of the 


UNITED STATES G2F4RTHMENT OF AGRICLA TURE 
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Seals of Our Nation, 


The desion is dam? on the teverse of some of 
the medals presented by The Society for outst. 
ing Scientific achievnent in the held of geography. 
At The Soctety’s Washington ltadquerters, bron 
caste of the seal appear on the devatur doors antl 
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in the floor of the lobby of the main building 
(page tlh A srialler bronae cost is trlaid at the 
entrance {to the dourway of the budding which 
mast the first addition to Hubhord Holl, The So- 


‘Clete s original permuinent headquarters. 


Great Seal of the United States and Other lederal Seals. 


"PBEFING all sealsin authority and importance 

is the Greut Seal of the United States Orig- 
Tmly deste for Congress, this t now the seal 
of the Natio, Congress has two seals, one for 


the Senate and the other for the House of Rep- 


feantatives, 

since seals‘ are of primary legal inyportance, 
it 7 appropriate that this series show the gen for 
ihe Supreme Court, the country’s highest tritum. 
Seuls are also shown for the National Archives, 
the Library of Congress; and the Smithsonian 
Institution, since they are three great depyositowies 
of records and specimens of our notional culture. 

All the seals in, (he group can be wed as direct 
impressions, White wafers ar te for the sens 
of the United State: and the Supreme Court: gold 
by the Senate, the House, the Archives. and the 
Library. Red is oleo used bv the Archives: bronze 

the Smithsonian, The Great Seal ia untsual 

lor its inveeted, or sealléped, edie: the others are 
seTTited, or punted, | 

Ribbons ore uted on two types of documents 
hearing the Great Seal: light blue for Presidential 
proclimations, ond red, white, and blue. for 
treaties: ‘Green is used by the Senate and the 
Smithaoninn; red by the Archives and the Library, 
The Supreme Court fastens. together several 
shéeté of a decument with red. 


GREAT SEAL. OF THE UNTTED 
STATES, page: 0, On the very day the Con- 
tinental Coneress declared the Utited States 
an indepeident country, it appointed @ com- 
Titties Co del» seal sn ithat the new govern- 
mont could function properly. A-second commit- 
tee was appointed in 1780 and a thin) in 1782. 
The committees: called in Pierre Eugene du 
Simitiere, who designed snale for aeveral States 
(see Delaware, New Jersey, anil Virginia); also 
Francis Hopkinson and William Harton «3 ad- 
visers. Vet po designs met with faver, 

In Jume, 1782; the designs were tumed over 
to Charles Thomson, Secretary of the. Congress. 
Thomson used features from all the deslgna, con- 
sulted with Barton, and proposed a desien which 
was accepted on fune 20, just ane week after he 
hod been given the task. Ortinally it was the 
seul of Congress uid wos entrusted to Thomson 
as Secretary to that body, In 1759 Congress 
designated it tis the seal of the United States and 
made the Secretary of State the officin) keeper, 

The seal is pow used on Presidential procla- 
mations, treaties, full powers; exequaturs. and 
Presidential warrants for the extradition of fu¢l- 
tives: on cemmissions for Cabinet officers, an- 
bassadars. ministers, ddl certain others 


“Tent. 


There have been either six or seven dies of the 
seal, ranging in diameter fram 7'j to 13 inches. 
They differ In details For eanmyple, It was mat 
until 1841 that fwe-pointed stars were used. ‘The 
bresent matrix was cut In 1903 hv Bailey, Hanks, 
and Biddle of Philadelphia {page 41), 

The seal of 1825 wis the largest ond most in- 
teresting. “This was always used as u pendant 
seal; it wis suspended by heavy taséeled cords 
which held the docurment in its bluc-velvet cover, 
Pir ee a the inck-thick seal. jt was en 
closed in a metal case, or-ekippet (compare page 
40). The cose was five inches ‘in arotbe cis 
and) one-half inches thick, and) usually mode of 


“silver, 


Pétlant seals were wauilly reserved for use on 
treaties, but Commedurc M. C. Petry had such is 
stalin a solid gould skippet for his mission to 
Japon in 1853-34. The pendant cea) has not been 
ined since Lar tl, 

Congress puthorized the use of direct impres- 
sims in 1854, but at present the seal is usually 
impressed ina white paper wafer, Early wafers 
were Scrraicd: since 1888 the eders lave been 
Invected (pages 5 amd &). a | 

Officially the seal, 3 inches in diameter, is de- 
scribed in heraldic tenms, as follows: 


ames: | Palewavs of thirteen pieces, aroett ond 
pules; a. chicl, srure: the escutcheon on the leeast 
of the American rage displayed proper, holding in 
his dester talon an olive branch, and im his sinister 
a bundle of thirteen urrows, all proper, and in bie 
leak a serail, insole with this motto, A Plarthnes 


For the cucsr, Over the heal! of the eagle, which 
appears ubove the escotchedn, a glory, of, breakin: 
thr a clog, proper, aod surrounding thirteen 
ar furming jk conmebeliatinn, iret, on an oaure 
fiell 


mevense. A pyramid unfinished! Ti the zenith, an 
eve fh oo trigngle, parrounded with & glory proper. 
Creer the eye these words, Aner? Copii, Cn the Liasie 
of the pyramid the numeriral bitters MDCCLYAXVIL 
And undernesih the following matta, Notas: Cngo 
Seelioriem.* 


The white and red stripes on the ehield mepre- 
sent the Thirteen Original States. The uoper blue 
part of the shield represents Congress, The colors 
are these of the United States fog, but the flog 


* Detnilont of the terms used tn the jon 
are: Palemava, vertically; megent, silver (or white) ; 
cules, ted: clues, top of shield; azure, blues eoewira. 
fon, shicld; displayed, ines spread: proper, notoral 
colors; dexter, right (of the desizn, rot of the ob= 
perwer) ; ofisiter, Welt; creel, fzure above the shield: 
ffory, @ circle of mows: er, pull 
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‘Wralt bh saricitrer $i atid reer 
Four Seule Attest This Birth Certificate of the United States 
Dy the Treaty of Pods in $783, Great Britain Lea ire the aecbeont of a new 


country. 1D, Herthry stewed) for Great Ari 


(htiiv even in bike sygnoture), ain Jolin Jay sbennd lor the Lntted States, 
sigtiatiire ii necormpanied ty the signer's personal seal impressed inte sealing Wace, 
The document is. mew prenrved in the 


The wale are connected by a ribbon. 
Nathonad Atchives in Washington, D.C, 


hos sever) red and six white stripes, in conbract 
with the shield, which has seven white ond-six red 
atnypes, The olive branch anid arrows represent 
the power for peace and wer, pesee m the right 
talon being offered fret. The constellation de- 
nolie a few siute taking its place pomong other 
envereiin powert The escitchean borne with- 
gut supporters inoicates: that the United Stotes 
of Americn ought “to rély an theie own virtue” 





The motto 2 Pinriteas 
Covm, “(ne Oat of 
Many,” suggests that the 
Hiovemnment wae formed 
by unkite many Sines, 
The matio was used on 
hie tithe page of the 
Greentleman's Afaudtine ; 
utiginally it was prih- 
bly fvon the Aforefam, 
or ~The Formers Break: 
fast, which biis been mt- 
tributed to Virgil, 

The pyramid on the 
reverse of the seal sig- 
nities stremeth and du- 
ration. The eve of God 
ind the motto Arena 
Corps, “Gol Has Fa- 
vored Qur Undertak- 
ings, reier to the many 
milerpositions af Provi- 


flemte im favor of the 
Amercin cause, The 
date 1776 im Roman 


numerals) and the words 
Novws Ordu Serlornin, 
“A New Ofder of the 
Aces, are for the Decta- 
milion of Independence, 
The mottees on: the re- 
verse ate based on Virgil. 

The obverse is wed as 
tie terse fap other seals: 
see seals for the Presi« 
dent, Department af 
wtate, Virgin Tslands: 
Supreme (Court, Libnurv 
of Congress. ond WNa- 
tional Archives. It iz 
teed oon omedule. cur- 
tency, official stationery 
and publications, Army 
service caps anid uniform 
buttons. and as an anchi- 
Lecbital adornment. In 
large size and full color 
i is placed above the 


entrances ta tL. &: om- 

bassies, Jegutions, and 

hile John Adame, B. Franklin consulates all over the 
Each = wortd. 


The reverse hee never 
been cut neh seal. The 
design was wield in 1S82 
when a centennial medal 
wit issued by the Linited States Mint te celebrate 
the 100th anniversary of the adoption of the seal. 
Since (93° the revere hae beén eo cdeoormtion an 
the hack of dollor bills: 

The complex history of the Great Seal of the 
United States was carefully investioated hy the 
late Gatllard Hunt, of the Department of State. 
and further ressarches five been made by Rich- 
ard S. Patterson, also of that Department. 


Seals. of Gur Nation, 


SENATE, page 30, In 1885 Senator William 
PB. Fre ol Nal: whe inttolucel a bill (ur 
o seal for the Senate, sand: "The Seautte is wilh: 
wut any official seal. “There & a lestensal ol ore, 
three women very slighth clothed, but it 1 only 
adegend. The Secretary of the Siete is Anneved 
a ered deal by requests that the-seal be attached 
(o aRpATsa” 

In tecent years it has been discovered thot 
ther cuthy seal, never user, was designed by R. P. 
Lamyphiar, a French. artist residing in Washington, 
uml engraved in 1851 by Edward Stabler, post- 
master at Sandy Spring, Montgomery County, 
Marvlund, from [328 until his dewth in 1883 (see 
below and pages 40 and 42). 

Te meet the need painted out by Senator Frye 
the Senate's Committee on Kules war authori ed 
e obtain a seal, and a desiim by Lows Deeks of 

ogee re was approved by the Senate in 
ic e seal shows a liberiv cap, the shield 
with stare ans) stripes. crossed fasees, laurel 
and oak loaves, und the notional motte. The 
design and press cost just S35, The seal @ 15 
mches im dtumeter, 

Electoral votes for the President and Vice 
Preaident of the United States and the credentials 
of Senators are authenticated by this-seal. Tt is 
painted on the ceiling of the office of the Secretary 
af the Senate. 


HOUSE OF REPRESENTATIVES, 
pode 30, In 1850 the Annual Report of {he 
Clerk of the House of Reprosentatives contained! 
an item, “Seal Sian” The die was cot by 
Edward Stabler, af Sandy Spring ‘Marviand, No 
law authorizing the seal and no information alot 
its designer have been found in the records, burt 
the seul wes used until 1912, At that time it 
hai! to be repladed, and the Howse authorised 
a seal identical with the first, except that- the 
‘tir on the r were merensed from 24, the 
mamber of States in the Union when the origi- 
tal was cut, to 48. The stars retained their six 
gi ta 
The seal shows the Capital in $330. The Howse 
and Senate Wings were added ‘in 1537 and 1459. 


The figure “Freedom was added to the com- 


pleted dame in 1563. 

The séal, 2% inches in diameter, ia in the 
custinly of the Clerk of the House, It is affired 
to all writs> wortunts, and subpoenas Beged by 
order af the Hottee, as well as to all certifications 
of the Speaker te the District Attomey of the 
District of Columbia as to the contumacy of wit- 
nesses appearing before the House committees. 
Colors have not bern established officially for the 
Howse seal, but an artist’s interpretation of it 
in colors fs partritted, 


NATIONAL ARCHIVES, page 30. Tased 
on the Great Seal of the United States; the Na- 
tlanal Archives seal odds above the American 
eagle's heal o scroll with the Latin proverh, 
Litters Scripta, Manet, “The written word ro- 
Thaing.” The date 134 is that af establishment 
of ihe organization. 
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Reproductions of-cecoris hearing Whe device in 
red with a red bla mint be accepted as bovine 
the same validity 2s an original document, when 
offered tn evidence, 

_ The seal is 2 inches in diameter, The design 

is wed on Vehicles owned by Archives, 


SUPREME COURT, page 30. The Su- 
preme Court of the United States met far the 
brst time'on February 1, 1790, “at the Hall of the 
Exchange” in Now York City. Failure to have o 
quorum caused it to afjourn to the followin day. 
when the Court was organized, Om February 3 
the Court ordered that the “Seal of this Court 
shall be the Arma of the United States, engraved 
of o citcular plece of Steel of the Size of a 
Rollar, with these words in the margin—The 
Seal of the Supreme Court of the United 
States” ™ 

The present seal, in we since 1905, 234 
inches in diameter and is used by the Giek af 
the Court to authenticate mandates, Wrile anil 
processes, The impression of the seal is made 
on a white wafer on certificates of pemission tu 
the Supreme. Court Bar. 


LIBRARY OF CONGRESS, page 30), 
The seal used by the Library for many years 
showed a biel resting on a wreath and -sur- 
mounted by on fagle. In 194) the seal flue 
trated, a canventionilized American eagle tase! 
om ‘the (reat Seal of the: United States, was de- 
sige by the sculptor Sidney Waugh. The seal, 
nee in ciamicter, was cut lite in 1445, A 
44 Sack die is uaerd ty impress sate fare binaks, 
music, and law matenais: It is the qnly seal in 
the series which does tt have a rim 

The new design ts used on Library of Conpresé 
stationtry, ‘Thomas Mann, a3 consultant in Ger- 
man literature at the Library, used this stationery 
on which to write his stury of Moses, “Thow Shalt 
Have No Other Gods Before Me.” published in 
1943 in the anthology, Ten Commandments, The 
futher presented the original draft, to the Many: 
script Division of the Library, 


SMITHSONIAN TNSTITUTION, page 
M0. The seal of the Institution, authorized hy 
the Board of Reeents:in 1893, wis deaigned by 
Augustus St. Gaudens. The center circle shows 
an outline map of the workd, signifving that the 
Institution's work is not confined to any ape 
country but is workdewide in scope. ‘The Latin 
words, Per Orbe, “Throwehout the World." 
conver the: sume iden. Torches of knowledge 
flank the hap. The motto, "Far the Increase anil 
[iffesion of Knowledge Among Men,” is the term 
used in the will of James Amithvon, an English- 
man who beyuentbed his fortune to the United 
States in 1826 for the establishment of a ecien- 
tific institution, The date on the seal, 1544, 
is the vear in which the organiaation wus actually 
jounded. 

Executive officer of the Institution and official 
custodian of tts seal the Storetery, Dr, Alex- 
onder Wetmore, who Is alse Vice-Chairman of 
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the Nationil Geographic Society's Resedreli 
Committe: and a member of fe Bord of 
Trustees; 


Branches of the Smithenian are the National 
Museum, the Nationmil Gallery of Art. the Na- 
tional Collection of Fine Arts (inclucting the 
Freer Gallery of Act), the Intermitional Exchange 


Seals of the President and of 


HE Chief Executive af the United States: and 

all of the ten executive departments headed 

hy Cabinet officers have seals. The President's 

seal ix considered personal, but the others are 
departmental devices. 

The Cabinet officer le the official custodian of 


hee departmental seal, but for proctical purposes. 


2 deputy is’ usually appointed to do the actual 





Seuils iad fae all commissions and for legil 
acutnents issued by the Departments 

The President's seal is alwave impressed inte 
dark-ted stalling. wiz. Departmental geale ore 
either direct invpressions made int document or 
impresians made oh waters of stickers gummed 
to the documents: Direct impressions are occa- 
suumaliy used hv alll. 


Waiters of stickers are employed by all Depart-. 


ments. Some Departments use sever) colors, 
Tn some cases the color of the wafer identifies 
the twpe ef document; by, others the color has 
no simnificance. 

Gald wafers aré used by all except the State, 
Treasury, and War Departments: red waters Sh Ty 

seals of the Commerce, Interior, Justice, Navy, 
and State Diepartments. Biue stickers are om- 
eg by the Navy and War Departments, green 
y Agriculture, and white hy the Treasury. 

Ribbons. ate used recularly by some Depart- 
aments, but by others only when necessary to bind 
stvera! sheers af paper together. Blue ribbons are 
ised by Commerce, Interior. Labor, Pott Offre, 
Treasury, rit! War: red gibbons by Justice und 
State. amd green by Agriculture ‘The Navy De- 
pirtiient disivows the use of ribbons, employing 
red or blae “cotton tape” when necessury, 

The designa of the seals appear in. many wove; 
special uses-are indicated under indivitual seals. 
Most Departments hove their seals on depari- 
mental publications and on statienery for depart- 
mentil bends. All the Secretaries hove fines 
aml the deen on the seal or same adaptution 
wf it is shown on all the dogs except those for 
the Seccetaries of War ond the Navy. 


PRESIDENT, page 32. The design of the 
Presittent’s seal & the Presidential cont of arma, 
surmounded with the words, “Seal of the Preei- 
dent of the United States.” The arms were used 
for many years on a blue fell as the personal 
lag of the Chief Executive: in each corner of the 
flag was.a white stor, Although the fou elurs 
were placed on the flag for artistic purposes. nol 
as indicationg of mink (the President does: tit 


The National Geographic Magazine 


Servier, the Barcuu of American Ethnology, the 
National Zoological Park, and the Astrophysical 
Observatory. 

The seal, 2! inches in diameter, is ftpreased 
oo o bronze water on formal letters of intraduc- 
thn. ‘The design appears on the Institution's 
publications. 


the Government Departments 


have: “mak” inva military sense}, ik was felt that 
the creation by Congress in December, Lu44. af 
3-star generals. and admirals rendered the Freai- 
dent's flag inappropriate. Therefore, when a new 
Presidential flag was necessary, a new coat af 
arms, seal, ond Hag were simultanconsly adopted 
by Executive order of President Truman on 
October 25, 1948. 

Diligent search by the President’s staff had 
fafled to. reveal the date of adoption of the 
old seal or any information about the original 
matrix. There was no statutory authority for 


President Franklin D, Rotpevelt hod requested 
Commodore Byron Me¢(Candless to make sugges- 
tiois for a new fie bot the destens teached 
Washington after the President's death. Fresi- 
dent ‘Truman, after consulting members of his 
stati, suurestied that a circle of 44 stare surreunil 
the cage, Commodore MecCundlesi’s painting 
with the stars tn a citcle was then subtiitted to 
the War and Navy Departments for comment. 
The final design was drawn under the revision 
of Mr. ACE. Du Bois; Chief Heraldic Consultant 
of the Office of the Quartermaster Gener! of 
the Army. 

The new arms have met with genetol approval, 
especially since the eagle's head now ftuces to 
dexter, the bird's own right, the side of honor. 
President Tromon also wanted the eagle in natu- 
fal colors rather than in white, as it had appeared 
in the old design, 

The President's seal is applied to close official 
envelopes bearthe messiees or other documents 
from the President to the Congress of the United 
States: When a seal is to be affived toa docu- 
ment siened by the Prestdent, the Great Seal of 
the United States ts. affixed hy the Secretary af 
State. The President's seal never serves for this 
purpose, 

e seal is 144 inches in diameter, a cnrter- 
inch larger than the old one, President Huyes 
wos the first to place the old arms on Executive 
Mansion invitations, President Theodore Roos. 
velt had the seal in bronee set in the floor at the 
entmince to the White House, President Wilson 
put the arms on the President's flag and on the 
White Howse china. When the Executive Office 
was temideled during the administration af 
Precident Franklin [, Roosevelt, the seal was set 
in the ceiling of the President's office. None of 
these will be changed, under present plans, but 
the new design will be used for Foture decora- 
tions (see pawe 1), 
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eral, Revision of the seo) is under consideration 

is 2% inches in diameter, An typression 
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the cornerstone of the Commerce Dapartment 
Building. Washington, D. ©... in tor. 
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Congress appointed Benjamin Franklin as Post- 
mister General for a year, and, according to his- 
torian Henson J. Lossing, Franklin issued a cireu- 
lar letter “on which there was a rode woodrut af 
a postrider on horseback, with saddlcbags behind 
for carrying moll matter,” 

In 1789 the Post Office was.placed under the 
National Government, but the Postmaster Gen- 
cral did not have a place in the Cabinet- until 
1829. Lossing believed that Frinklin's postrder 
continued in use from 1776 unt! the time he 
wrote (1869), but there was apparently o period 
in which a different design was used. 

The frst statutory reference lo a Post Office 
Department seal, under date of Marth 3, 1875, 
merely spectind that the Postmuster General 
should procure aseal to outhenticate postmasters' 
comuituissions and other papers issued by the De- 
partment. Departmental records and files wore 
estooyed by fire in 1836, bot old. commissions 
surrounded by clouds, flying: over the world 
marked “Americas,” and the whole encircled by 
the: worl “Seal of the Generul Post Office De 


The present seal whe outhorized in 857 by 


Postmaster General Amos Kendall to bea “post 
horse in spend with mall bogs and rider.” Seal 
is 24u inches in diameter. 


STATE, page 32. The Department of Far- 

tien Affairs was created hy Congress on July 27, 
(789, An act of Congress of the following Sep 
tember 15 changed the name to “Department of 
State" and authorized the making and we of a 
seal. Farliest-known employment of tits sen] 
was on Muy. 28, 17). 

_ The design of the first die wes patterned after 
thut of the Great Seal of the United States (page 
30), but with certain changes, Later ites cut and 
wed in the 19th century, although they differed 
more or less from the first die and aleo from one 
another, likewise bore modified veralong of the 
Great Seal cesign, 

The diés in present use reproduce the Great 
Seal design almost exactly, though im: smaller sige, 
and they have around the rim the words “Depart- 
ment of State” and “United States of America.” 

A seal of 2%4-inch diameter is ysed in certify. 
ing copies of documents for miscellaneous. pur- 
poses; ao seal of 14-inch diameter is impressed 
cag ail pmssports issued at the Department of 
etita, 


TREASURY, pade 32. The seal of the 
Treasury Department is older than the United 
Slates Government. The Continental Congress 
in 1778 appointed a committee of finance, or 
haird of treasury, and John Witherspoon, Gou- 
veTmeur Morris, anc) Richard Henry Lee were au- 
thortzed to design a Treasury seal. The eartiest 
cmample of the seal i found on. papers. dated 
1782. When the United States Government was 
established in 1789, the Continental seal wae cot- 
tinued im se. 

In 1849 the Treasury needed to replace its 


badly worn senl sod ordered Edward Stabler 
(page 47) to make o facsimile Apparently 
Mr. Stabler carnied out his orders with peserva- 
tiens, for his seal showed differences from the 
otiginal; tut they are so minute that a casual 
observer would not notice them, 

The dots on the shield are the heraldic way of 
depicting poll, The 13 start om the bend on the: 
ehieli are for (he Thirteen Colonies, The srates 
repretent those held by the blind goddess Justhe 
The key li commonly wed im heraldry to donate 
alice: of state, The legend Taesaur, Ager. 
Sepicné, Sigd. t¢ an abbreviation of the Latin 
Thesautt Americag Septeatrionalis Sigilian, “The 
Seal of the Treasury af Natth America.” Seal is 
134 inches in tlameter, 

The Treasury seal should be the most familiar 
in this series, for it is.gn all United States paper 
Toney: in green on Federal Reserve notes: in 
red on United States notes; in blie on silver 
ceTtincates; in brown on national currency notes, 
Brown seals ore also shown on special currency 
Tor Hawaii. 

Special currency Issued during the late war for 
North African military purposes carried the seal 
in Yellow. The Wwuéstration In blue is for the 
silver certificate, War ond Victory bonds also 
show the seal, 


WAR, pode: 32. The Continental Comercss in 
Li76 sppotnted a committee to be called the 
Board of War and Ordnance. Changes were sizh- 
sequent? made, and in I777 a new beard was 
Appeinted. . . 

Soon after ite formation the 1777 hoard 
adopted o sen This containe|  ¢roun of 
military trophies feoat of mail, gauntlet, fogs, 
and weapons}, with s Phrvgian cop between 4 
spear and musket, Over the device was a ser- 
pent, a faverte emblem with the colonists: Be 
neath the trophies was the date MDCCLAXVIETM 
and ancind the circomference the words “Board 
of War atid Ordnance, United States of America,” 

A glance of the present seal shows only two 
maior differences from the firat seals 4 streamer: 
inside the Joop of the snake carries the oworrs 
“This We'll Defend,” and the words around the 
im are “United States of America War Office.” 

The original sen) was Ios! in a fire in 1800, und 
records of its color and composition were de- 
stroved in 1814 when the Britwh burned the 
White House. 

The present seal was made in 1906, The 
flag at the left is. apparently intended for a 
regimental flag; it corres no design, Both the 
impression and departmental pictures of the seal 
show the stars on the United States flap in rows, 
not im a circle, 

The seal, 2 toches In diameter, fo impressed 
in a blue sticker with a bloc ribbon for cemmis- 
slons for “top generals” Commissions for other 
ifficers merely carry the impression. 

Colors have not been officially prescribed for 
this seal, Colors shown. in The Society's point- 
ing, however, have been used for-special purposes 
by the War Department. 


High Country of Colorado 


By Anprey M. BRAtLEY 
Hietior, Calorie Mine of Mataral Pistons 


With Hlnstrations from Photographs by the dtuthor and Rabert J. Niedrach 


PAGGED mountain, crests, some fifty of 
them rizing above 14,000 feet: treeless 
savannas where the winds at winter une 
summer curry the chill.of arctic wastes; 

dense forests of spruce. und pine giving. way 
to rolling sage—this is the High Country at 
Colored, 

Mineral wealth, timber. and grazing lands 
tiake the area. a rich asset to She Nation in 
war or peace. But now that man has laid 
down his weapons-and resumed a peaceful way 
af life, this broken country of the West, with 
its picturesque villages, will be. visited hy 
thousands bent on getting close to Nature. 

The vast, thinly populated region calls all 
who cure for the out-of-doors, Tt isa kind of 
contrust—sunshine and clouds, forests and 
open glades, fields of snow and wild flowers. 

While getting material to show the wild life 
of the alpine, timberline, coniferous forest, 
and sage areas in large panoramic habitat 
groups at the Colorado Museum of Natural 
History, in Denver, we found that each eleva- 
tien had its interesting forms of animals and 
plants and that a lifetime in the High Country 
is. net long enough to solve its mysteries, 

The sage country may be drear und monoto- 
nous to those in as hurry, but to me it never 
etuws tiresome. Year after year, in early 
spring, We have pitched our tents” in the 
fragrant sage near some little trout stream 
and have token our time in an endeavor to 
learn something of the life histories of the 
creatures hear by. 


Courtslup Secrets of the Sage Grouse 


Prairie dors and white-tailed jack tabtbits 
are common, but the chief citizen, so for as 
we are concerned, is the sage grouse, finest of 
all our western game birds, Only in recent 
vears have we solved) same of its ‘remarkable 
courtship secrets, 

‘This lurge grouse, the male: averaging about 
six pounds, presents a fine example of pro- 
fective coloration. Its feather pattern is-such 
i perfect match for the glistening highlights 
of the sage leaves that the motionless bird 
virtually melts into its surroundings, 

In spring, however, the mitlet seek pot con- 
cealment but display (p: 44). Their white neck 
ponents are inflated to enorniwus size, ancl the 

ris gather in large hands, often a hun- 
dred or more in a group, to stage elaborate 
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performance: for the attraction of mates, 

Their assembling places in parkiike areas in 
the sage are historic dancing grounds, for 
year after year the birds return to identical 
spote to carry on their romances, Why the 
grouse should choose the same places, when 
there are thousands of sites apparently os surt- 
able, is difficult to understand (pp, 46, 47). 

We have learned of several such courtship 
grounds, oad last spring we visited a favorite 
one to make a motion-picture record, Sinow- 
capped peaks of the Elkhearl Mountains, 
northeast of Craig, looked down upon the 
valley, through which ran a stream bordered 
with | thick-leaved mertensia and snow [ilies 
(Plate AVI). Tt was the second week in May 
and well toward the-end of the mating season, 

As we approached the courtship arena Tate 
one evening. we saw about fifty white-breasted 
males gathered for a twilight performance, but 
we were forced to flush them in order to erect 
cur photographic blind. 


Dawn on the Danctndg Ground 


Next morning we were out of our sleeping 
bags by 2:30, A nearly full moon toile high 
né we neared our blind, and the guttural notes 
of grouse could be heard as occasional birds 
fushed and whirred away into the blackness. 

It was chilly while we crouched for several 
hours in our hiding place, but fmally the sun 
climbed over the eastern Hills and bathed the 
dancing ground with a golden glow, To our 
delight we had more than a hundred grouse 
about the blind, each one performing. 

This peculior arrangement, whereby the 
males assemble in groups and the hens chews 
their mates, seems to be oa family trait, for 
prairie chickens and shurptailed grouse also 
dance on places to which they return year 
mer Viera’. 

Each sage grouse seemed to strut ona terri- 
tory of his own. Jt was customary for two 
neighbors tu get together, crouchme on. the 
property line as if daring the rival to hight 
Sometimes they jumped at each other, rapping 
viciously with their wings in hot, brief combat. 

Appearance of a female on the grounds was. 
the signal for real activity, Then the males 
inflated their great neck pouches and erected 
their fun-shaped tails. With black heurls 
drawn down within the folds of the neck skin 
so far that the eves were almest concealed, 
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Chest Inflated und Tail Spread Wide, «a Sage Grouse Struts to Lure a Mate 


Pir fy 
16, 47) 
grunts aml the popping of two rubbery sacs 


eprite sees Prunilreids. af cick 


Lee om adied | 
Aiales try to topress the hens waiting near by. 
in the center of thetr neck pouches 


in qatklike armas for enurthhip actheitice 


i Pees 


They accompany thetr perfoomonce with! thragty 


Each ttl has bis ov wren. 


Cccacinnalhy a male encroaches on another's territory, aml the two Gah the gamectH'ls 


they threw their pouches upward, bringing the 
stiff bristletike feathers agains! the drooping 
wines with a swishing noise which could: be 
heard filty feet away. 

Itt the center of the pouch were two rubber- 
likt sacs which were Inflated and deflated with 
Bh pepping sound, the litth balloons appearing 
an disappearing in a fraction of a second, 

Viewing the strange performance from out 
photographic blind was like watching a thriee- 
ring citcus,. When a female walked nonchi- 
lantly across the strutting expanse, feeding 
slowly as she went, all the white-breasted fel- 
lows in the vicinity faced the demurely dressed 





lady and attempted to attract her. Standing 
on their iptoes, they threw their neck: pouches 
upward ane) emitted them mittural, piglike 
arunts. 


A (aolden Eagle Flalts the Romance 


Cine morning, after a late snowstorm had 
drifted the sage country, we awaited the com- 
ing of the sun. The moon, nearly full, wis 
dropping in the west, and the males before 
our hiding place were going through their 
courtship performance on the moonlit expanse 
like so many black ghosts on a silver screen 

When the sun finally threw # brilliant light 


High Cowntry 


norms: the flats, we had grouse within a few 
feet of our blind, They were particularly 
wlive and naigy, their grunts, popping of rub- 
berlike sacs, and swishing of stift neck feathers 
faint wines being especially Tour, 

Just ts we were ready to start photograph- 
ing, a sudden silence fell: then overy bird on 
the strutting area flushed with startled cries 
and curved off to a distant hillside. Looking 
quickly from a slit in the blind, we saw a 
golden eagle flying majestically overhead. 

We feared that the grouse would net came 


back, but finally a few of them returned. One 
old male walked a hundred yards from the line. 
of sage and stopped on a strip bare of snow 


twar the front of the Mind. Then a hen made 
her entrance, and the pompous cock-ol-the- 
sige performed while we recorded the unusial 
display in slow-motion color film (page 47). 
At this same time af year, the golden eagles 
range for food far from thelr aeries in high 
yellow pines or along precipitous canyon walls, 
In past years we have inspected many nesting 
sites and have remained coricealed in blinds 


for hours, hoping to film the old ones returning. 


to their downy white young. 

Untortunutely for the photographer, the 
eagles have an excellent sense of hearing. 
No matter how well concealed we have been, 
almost invarinbly the old ones have heard the 
whirring of the camera or the click of the 
shutter and have refused to cooperate. Only 
alter many hours of work have we succeeded 
In getting a few pictures (pages 66 and 67).* 

Other birds of prey which nest early in the 
High Country are the great horned owls and 
gnishawhs. The former choose ald magpie 
sites in-yellow pines, andl often we have found 
large: young in snow-covered trees.F 

The gushawks usually chonee the lodgepole- 
pine country—a little higher than the vellow- 
pine belt—for their summer range, and to find 
the epos and young is like levies for a newdie 
in a haystack. The adults ore vociferous in 
their disapproval when a cameraman attempts 
to pry inte thelr family secrets, and the nearly 
full-grown young hiss vehemently when {Mestre 
Tor portraits, 

“Catbird Trying to Commit Suicide” 

The sd¢e¢ country & about the dividing line 
in the ranges of the round-tailed and hushy- 
tuiled pack rats, the precocious rodents that 
appear willing to swap tseless objects fur 
things of value. The buchtaily ore found in 
the high mountains, while the former seck 
lower elevations, One pack fat tramping 
around the ceiling of a cabin sounds like an 
army on the move. 

When the warm wits of Jine melt the 
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andiw on the hilisides, the moist valleys of the 
parks ure usually massed with wild flowers + 
Showting sturs, the beautiful but poorly tamer! 
lowseworts (also called wood betony or pertic- 
ularis}, arnica, and wallflower make mosaics 
beyond description (Plates XU and XVT). 
Even the great cumulus clouds are massed 


over distant snowclad peaks as if to invite 


the photographer, 

The slate-urav water ouvels, or dippers, 
build their domelike nests close to the rush 
ing mountain streams and dive headlong into 
the swift waters. One time when we were in 
the High Country a bewildered eastern boy 
rush) back te.cur camp antl breathlessly an- 
nounced he had seen a “bob-tailed cathird 
trying to commit suicide.” 


At Spring's Touch, Life Quickens 

As spring pushes into the higher country, 
the snow disappears from among the aspens 
and spruces. The columbine thrusts its 
ereen fingers from the rich wood soil, ancl Seon 
buds open and lavender blossoms are waving 
in the wind, T like to roam the High Country 
at this time. 

The forest folk-are on the move. Deer and 
elk start migration to hivher ranges, and birds 
which have been waiting in the prairie below 
come trooping to their -sommer homes. The 
male Natalie's aml! red-breasted sapsuckers, 
flickers, and hairy woodpeckers make the deep 
forests ring with their constant hammering, 
while their mates are busy depositing white 
eggs in dark holes dug in pines and aspens. 

Chipmunks and ground squirrels come from 
their places of hibernation und, where humans 
ure available, soon become expert panhandlers, 
The wary tuft-eared squirrel and the porcu- 
pine-are active In early morning, but usually 
remain in concealment throughout the bright 
hours of the dav, 

Holes in trees have always, Intrigued me, 
for a casual thump on the trunk of-a big pine 
often produces unexpected results. Once, 
early in spring before many hole-pesting linds 
had oceupied their nesting sites, we suw an 
opening high overhead. As a matter of course 
we pave a lusty whack with a stick and al- 
most immediately were rewarded with the ap- 
pearance of a wide-eyed saw-whet owl, who 
certamly was not more surprised than we. 

Ninety-nine holes out of a hundred are on 

* See “In Quest of the Golden Engle.” by John ond 
Frank Croighen!, NAaTiowAL Gipocsaricn® Manag, 


Maw, 1240, 
T See “Photofushing Western Owk,” by Lewis W. 
Walker, NatmsaL Greeurne Macatee, “April. 1995. 
TSee “Wid Flower of the West,” by Edith $, 
Clhanents, NaATIOxAL (GEocmarsi Maoarmr, Mar, 
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the east or south cides of trees, but this had 

a northern exposure where photographic light 
never filtered in, Fortunately, however, our 
hind did not mind a mirror flashed in its face, 
and our cameras cought him (Mlate VOT), 

An inspection of the nesting cavity showed 
that deer mice were the taain source of food, 
It also revealed four astonishingly nonphote- 
genic young that only a saw-whet owl could 
love. When we placed them on a log, they 
closed their eyes against the strong light and 
leaned against each other for warmth, 

Tt is surprising how quickly the quiet forest< 
become animate! The trees will be bare, and 
sheltered slopes will be massed with snow. 
Then will come a few davs of warm fain. 
Almost overnight hs white expanses: disan 
pear, buds break, and the fresh green of open- 
ing Iraves welcomes the feathered) summer 
residents, 

Aspen forests are the favored habitats. of 
many of the High Country folk, and with. the 
aid of photographic blinds we pried into their 
home life, We watched mountain bluehiris 
make repeated! trips to their nesting holes, 
carrying luscious-looking worms (Plite VIT}. 
Red-lireasted and Natalie's sapsuckers brought 
henkfuls of ants to. their wheezy young, while 
warbling vireos swayed on their hanging nests 
and paid us in song for the hours we remained 
In. concealment. 


Black Widow Spider on Vireo'’s Menu 

Their nejir relatives, the plumbeous vireos, 
often tevealed their nesting sites, for the males 
hive the habit of singing as they inculwte the 
beautiful spotted exzs, These inconspiciously 
colored birds take rather kindly to photogrm- 
phers, and one brooding vireo was so tame that 
it took insects from eur fingers and passed 
them on to its voung, 

The bird even fed upon a black widow 
spider, ancl one photograph showed the spider's 
slken thread attached to its beak. When the 
sun was directly upon the nest, the old one 
would stand with wings outspread to shelter 
the young: 

On the edge of the moist ravines grow big 
yellow pines, and a pair of Natalie's sapsuckers 
had excavated their home in the live trunk 
of one old) toonarch. 

Their habits seemed identical with those of 
red-breasted sapsuckers ond hairy woodpeck- 
ers, which we photographed in aspens; the 
adults of all three species kept busy Carrying 


ants and other insects to theit strident young. 


They would come to. their home and alight 
shinee the nesting entrance, backing down with 
abrupt jumps as they supported themselves 
with stiff tails pressing against the rough bark. 


It is always a surprise to the stranger in 
the Weat to find that robins are the most com- 
mor of mountain birds. These hardy fellows 
are found to timberline and, since they raise 
two broads, are the mast conspicuaus birds in 
August when most species have concluded 
their howsekeeping, Adaptable, the robins 
nest in thick spruces close to the ground or 
in the tops of the highest trees, 


A Jewel on Whirring Wings 

The jewel bird of the aspen and vellow-pine 
country is the broad-tailed hummingbird. Two 
see one of these winged creatures with its 
flashing gorgetas it poises on a Up of willow 
along some rushing mountain stream, with 
snow-clad peaks rising high above, is one of 
the rich delights af roaming the high places, 

Fortunate indeed is the discoverer of one of 
the tiny lichen-covered nests of this beautiful 
ae bird (Color Pla V). 

e have learned by experience that the 
wile will not disclose the hiding place, Al- 
though we have found many nests, we hove 
mever seen a male near by. The females are 
ustially tame and will hover over their young 
on fast-moving wings, feeding them by regur- 
gitation even though an interested spectator is 
only a few feet away. 

Often broad-tailed hummingbird nests are 
high overhead on some swaying limb, :and al- 
most invariably they are in dar! places where 
photography is difficult, Recently, however, 
We con aie the ideal nest, The fluffy cup with 

two tiny eees wae within a foot of the | 
in & young spruce: it was in the dark, but 
since the female did not object to light re- 
fected by a mirror, we took pictures to dur 
hearts’ content. 

On our first visit she alizhted on the nest, 
settled snugh upon the eggs; and calmly 
shifted about until facing away from the glare. 
Cn our next, the eges were hatched, and two 
black litthe mites scarcely larger than bluetlies 
nestled in the center of the cup. 

In the following two weeks we made re 
peated trips to record the progress of the 
youngsters, When last seen, the two over- 
flawed the nest, and the littl parent came 
every half hour to thrust her pointed beak 
down the throats of the eager young and pump 
food to them, Minute insects seemed to make 
up the bill of tare: 

There was 4 constant change of plant life. 
One week the forest floor was covered with 
columbine; a few days later the blossoms were 
gone and the seed was maturing. Wild rose, 
geranium, and parsley grew rank in. the moist 
villeys, and as the season progressed the wood 
lilies came into blown (Plate AVI), 
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Baby White-crowned Sparrows Demand Constant Attention 


Hatt [Ens Tost make reorcuted vies with Insects to sately thee tast-erowine voungz: Their } 
In wow feos af 10,000font altitude and among sotawling shrule above tihmbseriini 


Winged Jewel of the Highlands: the Broad-tailed Hurnmingbird 


T | ; i! 1 1 oe | 
hha stuffing Aerself with small insects. jabs switth with necdlelike bill 1 
Thee hummer fie feet an the plats vi! ey oreler the faker ‘fi { 


Ff 





WU) WA poo) Soy PUY Bi oe or yd | Puen Hite api pPue enya prog sinh api seine fe 
bpp Ai, Pe Py Tes ny AY eye pparlaat yy SE me pp TO ALA ib ill il 1 ay [fk ae ALTE eyed | 


DA [PHM | aye LA seta, Chepky 44 su) UL | OPITL DED = CET EY APH |, BAe See ey eas ee 


i Hl Bis 
4 Vihahy | 


al rl Tl [" 
a 2 i . * 
q f a 
= a 
- 7 : al - 
1 = 1 





aay ay) POs OF 7) Pade pe AByy Gp (He] WAH] Lins Wy a op a oO) BOso8 deine 7 | if chi 


jidl i Ho pul jdeky GWE ie Hip | if Ta | [bevel] Lik GEL jeJuh w| LL Pe Wee ji ; ny} ALL CPi ] ti jet UL | {putty t URL ee ee 
i yt 14 Taehi iy} Tk j4 [ Crests 4 Alby "| 2 | i j.- chs Leas, iT | | & sa Naraaaal "ss ao ae | iw woe Lat hal Se er ALES |! Ht PAIL tit pet PLL) Pu a, i ja 4 
Paih] ST minlyy ft (Marty LOM KF UT ca » i] [Coe asian Woney 11 4 I vt | T iL Mu 6th play ak Lite fF | ai ia Lim! ny] i fey Twodata laa arty], 


BM bee) rh] abateapy sPiptagy TAMMY of ara PLL) os Rs \ PAA ey ATENEO Wey LUE Cy MY UL 





aj a) I ii rT ; J ii Oe oe | jill J ISL reap | a 





Dhie Natori Lreauranhiti NIdpuvine 





- 4 

E Pied. Wat, Ehalliow mma. thidlioed J Nid 
Downy Young ¢ rd ‘es Hoawks Will Grow. 1 np fo Be Killers 

i revise pe il tlie rill is ' I] i aTritie ppte pial Tit LL re pl Chicken Nk Wk {it Lhe te 11Tt j 
Cevacki stumsiniy They even fail pedir’ rords in the Ince of irate own iMertipls ti frizvhten them jwa 





“Whose That Anocking al WT lier 2" 


When the suthor whacked a pime tree with o sitok, ts eiatthed mow whet owl popped te head feune thy nesting 


i 1 L J 7 L Yew = Lt i 
chwits then obo thie bape Weert breed biel teed loece hit vend Gwe wWhet i) emul. le 


Vill 


I irl ( urntrt< cit L olorgio 


= 


— wet = 


——— 2 


Rich Rewards Await the High-Caouniry An#ler 


Ciel) Wwaherst fil lie nove! they snawWwe are prvlerre! Lt rulhliew® ord aelive brew stich aa the Ad I enn, an 


j 5 ¥ - Q I 
Oiher bees bard y speces wre lownd at lower ehivations 


Sow Chey'll Seale in a Frying Fan 
Worthy of any feshauryitun’s shall ariel poatiotee are thiese Erout, tobe With ery files frat operant 


Slate god Federal! hetchered gonually release tToany millines of feerlings In Colorado's water 


TX 





i i i LL | | Pee a ee | | A fui Lf | ed | wel aa ff ji ] oie i," ii ba Hin :| iii} i LED gee j 


Ata], JO enn ae aor) a) jo Loy ty AOU Wye yd pee) pa eo) peqoypl samy aed 


Li jt} eG aT ee Pes eit) Jif PUI on $A ony 


[rely fi ip jaa ifii }M Le if 





i 


ayo aS 


ie” 





yA Cy ey fo fe SPE MUL Vy vq adt aA |s2 1 Gees «6 ij EE] z11 MS rk. iif [Hag Cer haveel toy 
Ti PRO Ae ey) ey, yeh BUN Plo APOE) OP OD pO AIT Yo Son] ey ey) vapan ope’) “Poo A pe ati 


Ja)8ha-4,.7 ay} aruopny, ‘kMoue Doo Ag pad ‘wiumagie geo redue 
= u ‘y i ‘ | i +f 1s, | [ i J 


i a i " a 
LE Ra VER UE fee 





peoay FE PSA Ae a] ap SE rE fats RIE, eats sia Wea oy Hy} aan ayy oy TCI peop pay 
yy ania canny CLI) jue nang eye] }) EY SEAT ay) Are Sache Se] AMS SUT S14) Le God 


M4 UPOLEHoYy oO ULE LUE 3 | AVELELEND GS RE] ATE ee DL ALL iy quo 


2 : : ‘ i. s a ti } - — 


“Pain 





iy iia] 
\4 


iW 
[MAE BEL Pe 





al 


ie ' | | 
t 1} | t | tall LI a Li 


meri = metre 
| 4 
iibie) aa}, jo In ee | | " 


i) Wil Soy ye 
pri ay] UO “BIT | 


he 2 crite Bam 


|! Ua tn LL] Re | 


LP LD i*|! ns PEL Lael Cadel talal Ulta 


Stal Pe be E LIST 
i |i | 
RMOpbaTy Ne Teas eu | ute iii Whi] |] pity oeyraluuber’y Pe j7{! ‘A jit Salpolae § pe BA 


t “YT 








A] 





Trophies for the (onmberoamen 


‘loke Kare 


vie 


anil 


horn Hani 
Aa 


his 


Lit] 


i 
‘hin 


pipe ees 


wei | | 


| 
Lhe 4 


LER photograph 


ifii ifvil 


rit” 


ia | 


WHO a UW AO Ay OI on) apis one, gat Lune oy okays parading Ayuoniagy quit gal ay po 
Pah APRA WEE) Pe yb ey ee TUL ee eet fe uy) OM pra Sorte aE EAA AO I OE) IE RTC py aye eed epee Sey 
Poop po UAT Ut spPA] Jaa] GO) aeag] app aq) SAALG] avoug UYiy-jstag 


1, SE ay epee oe Br be 
iat beni aiithitaad hd = = = —— =e averee - 
“ er ' i < a 
J ; «| by nw nT ae 
~~ rae La : 


ie 
-¥ 
La 


hace 


al ‘fs 


a 
~~, 


“ 





Slidssminnest rings Wood Lilies to the Highlands 


‘ 
milerve] pis whee is j iti ct ri i licen me whith Lhem 
a file Mis Poere I i EHR. CAGE: Conn MUN teIn Tht, ane 





High Country 


Then, when ‘spring merged into summer in 
the vellow pinesand aspens, we climber! higher 
—from the Transition into the Canndian zone 
at 10,000 feet—where plants identical with 
species which had flowered a month eartier 
at lower altitudes were blooming in late July. 

Rocky Mountain jays; which had Jong since 
completed their nesting, gathered noisily about 
camp sites to steal food. We had been fortu- 
nate, a few seasons before, in locating one of 
their nests ina thick-stand of spruce high on 
mountainside, and the old binds graciously 
posed for portraits. 

Nutcrackers cruised noisily through the 
woods @& they searched for nests to plunder, 
while busy little kinglets and Audubon war- 
blers sang from the topmest branches. 

Fach area had its interests, Where wil- 
lows lined mountain lakes, there was a busy 
avian concentration, Lincoln and white- 
crowned sparrows called from prominent 
perches, advertising well-concealed mests 
tucked away near ot hand; piléolated warblers 
crept stealthily through the intricate tangle, 
carrying food to small young: and a family 
of junces Kad its home under a flowering 
cinquefoil in a glade at the edge of the forest 
(Plates TV, Vand VI). 

Hidden Home of the Pine Grosbeak 

The marsh marigold and ‘elephantella were 
in bloom in moist places, and along the border 
of one litth mountain lake we discovered a 
flack of the most beautiful of all birds of that 
altitude—the pine grosbeaks, For years we 
had endeavored to find them nesting, but 
season ufter season had rolled around with- 
Gut SUCCESS. 

This time, however, we were determined to 
stay with them until they revealed their nest- 
ing sites, and my associate, Mr. Robert J. 
Niedrach, trailed the birds from their marshy 
feeding ground as they fiew from spruce to 
spruce, calling musically in a conversational 
tone, On they climbed, higher and higher up 
the mountainside, and it took hours of patient 
acc before he was sure of the general nésting 

rat 

: A pair of birds had been coming and going 
at half-hour intervals throughout the day, and 
nocasionally one was noted with a dropping, 
indicating it had just left the nest. It was 
evident the birds hadi their home somewhere 
nearon this mountain hillside, Finding it now 
was merely a matter of isolating the nesting 
tree from ao thousand others of its kind. 

Niedrach found that the adults did not go 
directly to the nest, but alighted « hundred 
vards or more away and then moved slowly 


toward it, Finally he heard the call the fe- 


Fa 


of Colorado iG. 


male gives os she leaves: her young, and he 
was fortunate to get i glimpse of the protec: 
tively colored bird a= she darted from the shadl- 
ows high up it.an Engelmann spruce. He had 
discovered the needle in the haystack—one of 
the few nests of this rare bird that hove been 
known to science. 

Since the home life had not been recorded, 
either in black and white or in color so far as 
we knew, a blind was erected in a neighboring 
tree and repeated vieits were made to study 
the life history of this grosheak of the High 
Country (Plate TV). 

The three farzy little young were only a 
day old when we discovered them, wobbly 
fellows that had difficulty in stretching their 
necks full length for food. The female 
braided them during the first day we had them 
under observation, occasionally leaving the 
nest to get food. Her canmine-ted mate made 
repeated trips with more nourishment’ than 
the young could possibly handle, 

During the days that followed we made 
color motion film of the family life of this 
eroshenk. We observed adults gathering in 
vroups in the swampy area below to feed 
on the half-ripened seed of the marsh mari- 
gold. ‘They literally porged themselves, and 
then each pair left for its own nest, where the 
eager young were fel by regurgitation. 

Life of the Treeless Mountaintops 

A thousand feet or so above the nesting 
place: of the grosbeak is timberline. Ravens 
perch upon gnarled branches or fly low over 
the bristlecone pines and other scraggly 
growth: this gives way to treeless savannas 
and hewlder-strewn mountain summits where 
the shrill-voiem) conies, or pilkas—small mam- 
mals resembling guinea pigs—tlive throughout 
the year, 

The plants and animals of the treeless mioun- 
taintops are related to those of the Arctic, and 
the low-growing mat plants, such as bistort, 
king's crown, mountain sunflower, and golden 
avens, present a constant and ever-changing 
array of color, Birds are not numerous here, 
only the pipits, rosy finches; and ptarmigan 
finding conditions to their liking, 

The white-tailed ptarmigan ie well fitted 
for life in the north or on the tops of high 
mountains, for its feet are feathered to give 
support on the snow and its plumage changes 
from the dark lichen-colored feathers of mid- 
summer to pure white in winter, When the 
snows mass over the inhospitable slapes, the 
white dress of the ptarmigan makes i incon- 
spicuous so long as it remains motionless. 

Since this bird is comparatively rare, vis- 
iting naturalists place it first on the- list 
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grazed in the high mountains, the wild .ani- 
mals have been exposed to sicknesses for which 
they have no natural immunity, Also, like 
other big-game animals, the highorns "drop 
from the high mountains to lower elevations 
in wittter and have been subjected to poach- 
ing; hence, through the vears they have 
gradually decreased until conservationists ate 
seriously alarmed. 7 

Probably the outstanding herd in the United 
States is the one in the Tarryall Mountains, 
northwest of Colorado Springs, Many. years 
ago domestic sheep were driven through the 
area and, according to ranchers living in the 
vicinity, an epidemic broke out among the wild 
animals, Thousands died in one winter and 
fewer than a dozen bighotns survived. 

From this pitiful remnant the herds have 
gradually increased again wntil there are sev- 
eral hundred, an encouraging number to serve 
as a breeding stock, 

These animals occupy a favorable location, 
for the great granite peaks rise sheer from the 
yellow-pine country and there are grassy yal- 
levs where they may graze unmolested, 


Seeds of New Bighorn Herds Sown 


To prevent overcrowding there and to re 
flentsh the stock elsewhere, bighorn rams, 
ewes, and lambs bave been successfully 
trapped by the Colorado Game and Fish 
Commission and transported by truck to dic 
tant ranges, including Mesa Verde National 
Park, 368 miles away hy road, where the list 
highern was killed 40 years age, 

Probably the most important requirement 
for the safeguarding of the mountain sheep is 
that there be sufficient wintering ground where 
they ore safe from poachers. Such areas wre 
far too few; but fortunately the ranchers 
aon the Tarryall Mountains take a real inter- 

in the welfare of these yanishing Anveri- 
sri ths highorn sheep. | 

We have made many trips to the Gold- 
Williams ranch for pictures and have hene- 
fited! by the hospitality of Mrs, Edith Williams, 
who has always had coffee. ready when we 
artived long before daybreak. Chorlie Wil- 
liams, as gnarled as a wind-blown pine andl as 
hardy, has wrangled the horses and led us by 
devious routes dlong: precipitous trails in our 
endeavor to film the wily sheep in their native 
habitat. Since oneé-of the miin wintering con- 
centrations ig on the Williams ranch, we have 
had many opportunities, 

The Tarryall Mountains are like a stage set- 
ting: the red granite boulders, weathered into 
fantastic formations, look like artificial props 
ior an outdoor nature play. The sheep come 
down from their topmest pinnacles to this 


comparatively low altitude in late October, 
occasional ewes with lambs at first, and then 
the hig, glossy, dark-brown rams. 


Bighorn Batthe Heard Half-mile Away 

Often we saw the bighorn rams in groups 
of three, heads together as they circled shoul- 
der to shoulder with eves rolling white. They 
would koee each other with resounding 
thinmps, and sometimes two would break away 
by mutual consent, walking off some distance: 
then, wheeling rapidly, they would charge 
head ot and crash together with thurnps that 
could be heard for half « mile, 

Time after time | have tried to get this 
performance dn film, and although these 
efforts hawe not met with much success, the 
prsuit has given me an opportunity to make 
many studies of the agile mountain sheep, 

Gn one memorable occasion I crawled to 
within a short distance of a band of sixty at 

rest—an unforgettalte experlence—and phato- 
eraphed individuals at close range as they lay 
in an open grassy pocket and contentedly 
chewed their cuds. There were ewes anil 
lambs, and one big, black old fam that we af- 
fectionately called aa aed 

As a climax for the film, which T was :to 
show before the National Geographic Society, 
I wanted @ closeup of rams on red boulders 
etched ngainst the dark-blue Colorado sky. 
As frequently happens, the coveted shots were 
obtuined ino brief flash of luck after days of 
rather unsuccessful endeavor, 

Patiently we worked the hills, with motion- 
picture camera on triped ready for instant 
action, and finally one morning T located a 
fine ram at rest high on a cliff. Stalking him 
carefully, T thrust the lens through a crock 
in the rocks. The ram apparently saw a-glint 
of litht reflected from the camera, and he 
slowly climbed to his feet as: the film raced 
through the machine, 

A ewe came over the top of the rock and 
joined the old chief of the flack: then the two 
stood statuelike as [ secured the prize of all 
my hig-game pictures (Plate XIV), Alter the 
camera was rewound, the male came around a 
sharp corner, full size on the screen, He was 
followed closely by another ram of equal size: 
then both literally flowed down the mountain- 
side and out of sight among the aspens below. 

[t was one of the thrills which occasionally 
come to the Nature pholtographer—just one 
of the incidents which more than compensate 
for days of effort. 

Winter in the High Country is:only for the 
hardy few. After sudden storms sweep across 
the hills, the lodgepole pines are massed hich 
with their burden of white, and the towering 


High Country of Colorado 


Winter Drives Mule Deer to the Sage Flats for Their “Austerity” Diet 
Paving the inow, they uncover a tneager fare.of grasses and shrobe- This grunt old buck was photographed 
along Soap Creek, a tributary ot the Gunnison River. Near ly is the Hording Ranch, center of a great winter- 
ing area for High-Country gan animuls, where Dr, Bailey made his headquarters (Plate XV and puge 72). 
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Snow im Farly Oetober Finds a White-tailed Ptarmigan Chondindg ta Winter Dress 
hrown ae black stitnimer plumage of thik eroweelike biti @ a muirvel of protects clhiration, “Ct-'b 


nlwove sarpesing: to find, that a coonded granite frock baton eve th it,” mye Loe author, As winter advance 
white feathers eridwally reploce the dark ones ull the ptorinigun becomes andw-white (Plate 11D and p. 65 


soruce are like glistening Christmas trees hidden along game trails and wi ane “i gaunt 
against the blue-black Colorado skies. The old-timers following the network of deer-made 
forest floor fs a drifted, untracked carpet, for paths os they searched for iden places 


the varying hares and lesser folk remain in the Che Harding anc 7 well up Soap Creek, 
snug warmth of their warrens until hunger has been our headquarters, and with sled and 
forces: them from their places of refuge horses we luve traveled for back in the 


Where mountain roads cross the Divide, picturesque hills while the 20-below-zero 
however, there i @9sv access to the skiing weather made the runners squeal on the dm 
slopes: so, 15 soon as the highways ire cleared, snow and froze our cameras to wseless orma- 
the young people of Colorado flock to Love- ments. However, milder davs were to follow, 
erie ae Herthoud Passe. From elevations and we had no difficulty in vetting our shots, 








of 72000414000 teet they travel down glis- Cmce « tittle fawn cate nimbly along 

eeiiken sopes at e@expresetrain speed, while trail, closely followed by three bie old bucks 

photographically inclined naturalists make As thrust my face into the camera, my com- 

haste more slowly on snowshoes nanion whispered, “A littl child shall lead 
i. them. 

Winter Flaven for Deer . 


Thus the curtain falls on a Grief glimpse o1 

The game animals have jong since dropped! the Hich Country of Colorade, We have fol- 

to lower elevations, the deer spending the lowed spring to peaks at 14.000 feet and 

winter where the sage PouAtrY meres with then. os Soring here inte Suiriner sel Fall. 

the spruce and pine, One of the greatest we have retraced our steps with the big-aane 

wintering areas & im the broad valley of the animals. Now we leave them there in the 

Gunnison, and we have mide many phote- broad valley of the Gunnison, where spruce 

graphic trips to ane of its tiibutaries, Soap forests encroach wpon flats of rolling sage.* 

Creek (Plate XV and powes 09 and 71) 

There: stalking a vey ‘a the sage. we have ¢ For auditional Frate ria] on birds and artim als meni- 

b ; toned in this article, sor Fae Book ew! Binds, 2 val 

come abruptly upon gigantic old bucks POSE gines, and Wid Animals of North America, both pub- 
like Siatues agsinest the sky, and we have lished by the National Geographic Society. 





Forest Lookout 


By ELia 


co ES, T was entirely alowe, but 1 was 
never Jonely ... No, 1 was. never 
urate.” 

Haw many times T have given these replies 
aince September, 1943, at the end of my first 
summer in a lookout station of the United 
Stairs Forest Service! That season I had been 
lncated on a mountam road and could drive 
ta my cabin door, After my second summer, 
though [ had lived an hour's climb from a 
road, I coulkl still make the same answers 
truthfully, 

When the same questions were asked at the 
end of the season of 1945, I had to reply, “I 
was never lonely, but I was afraid—or at least 
very nervous,” 

In tact, some of the paragraphs which fol- 
low were written partly to free myself from 
nervousness, by turning my attention freer 

“the mighty space of air’ displayed below 
my windows to the mountains word ravines at 
ureater distances. 

Wartime Service in the Wilderness 

You may worndér, as others have, why TI, 
a woman, should chonse to spend three som 
mers “roughing it” alone in the wilderness. 
When I learned in the autumn of 1942 that 
the United States Forest Service planned to 
employ women the following year, I knew 
that T had found my wartime service for 
summer vacations: IT should be a lookout, 
or forest guard, on some mountain peak, 

I was sure | could adapt myself to the to- 
lated life amd to the outdoor environment 
with which | had become acquainted through 
essays of students who had introduced me to 
the beauty of the virgin forests al the North- 
west’s Cascades, Bitterroots, and Olvmpics. 

So in the spring of 1943 I wrote letters of 
application to eleven district rangers, accepted 
mV first offer, and in June drove to the Mount 
Adams District of the Columbia Nationa! 
Forest, in my home State of Washington 
(Plates I, IV, VIL, and pages 75, 91). 

In September | returned to my college com- 
munity and, ta my surprise, to a barrage 
OT questions which ate repeated every time 
a new wequiintunce discovers my experiences. 

But before 1 begin to answer those ques- 
tions in writing, I want to present, as back- 
ground, some facts which | have gleaned iron 
Forest Service publications found in my look- 
out stations, facts about the great property 
which vou and I and other Americans own— 
our national forests, 

We, the people, own P52 national forests; 


E. (LARK 


which cover 177,642,000 ocres. This means 
that our national forest land almost erpunals 
in arca the whole of France ps the State of 
Washington or Missouri, Yet we, the peo- 
ple, through Siate and municipal ‘ownership 
as well as Federal, own less than a third of 
all the forest land in the United States, The 
balance is privately owned. 

But lest these figures make us complacent 
and we continue to deplete what was once 
thought to be an inexhaustible resource, let 
us Tomember these Forest Service statements 
conceming all the forests of the country: 

First, only about 100,000,000 of our origi- 
na) $50,000,000 acres of saw timber remain. 

Second, “Tt is estimated that the drain on 
forests of the United States in 1944 ameurites! 
to nearly 16 billion cubic feet, and exceeded 
total growth by. 40. petcent.. In timber of 
saw timber size, drain was almost twice the 
wnnual growth,” 

Third, “To meet. the requirements of our 
people for forest pradlucts ... growth should 
be nearky doubled." 

For administrative purposes, the national 
forests are grouped in ten regions, with a 
recional forester in charge ofeach, Region 4 
with headquarters in Portland, inclucles 19 
national forests in Washington ancl Oregon. 

Each national forest is administered by a 
forest supervisor ond his mssistatts. For 
closer supervision, each forest is subdivided 
int ranger districts, with a forest ranger as 
administrator, This the Columbia National 
Forest, which is about the size of the State 
of Delaware and the eighth largest forest in 
Region 6, has five ranger districts. 


Fire Prevention Paramount Duty 


A district ranger has supervision over timber 
sales in his district; over grazing and other 
uses Of the forest: over building and main- 
tenance of roads, trails, bridges; telephone 
lines, recreation camps; and over the protec- 
tion of his part of the forest from fire, 

The most important of these duties is. the 
Jast ene, for upon it depend all the others. 
Consider these figures: 

“During 1935-1939. cooperative Federal, 
State, and private fire control was in effect 
on 260 million acres of State and private land. 
The area burned was held to | percent. (ne 
hundred and sixty-three million acres of pri- 
“ite forest land were without protection, and 
fires bummed over 17.8 percent of this area.” 

To assist the district rangers in their work 
af protection, nearly 6,000 forest guards are 
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wi SA cach summer. Staticnel! in stra- 

places i, they watch for smokes and Te 
see them to the district ranger or to his as 
sistant ‘kegel as the fire cispotcher. 

When in the summer of 1445 1 first became 
one of these forest muarde,. 7 entered upon ia 
life entirely new to me. Before being taken 
to my station, I, along with other Inokouts 
and with the fire-suppressieom crew (mbout 35 
in all), received four davs of intensive instruc- 
tion at the ringer station af our district. Our 
instructors were the ranger, his local assistants, 
and officinis from Columbia National Forest 
headquarters in Vancouver, Washington, 

We learned how to meet the public a5 rep- 
resenitatives of the Forest Service; how to 
operate a portable two-way racio; how to te- 
place batteries ond a burned-out fuse ina 
telephone: how to use and care for tools: how 
to read a compass: how to detect, and locate 
stickes: how to fread section maps; and how 
to use the firefinder, the lookout's chief tool. 

In the women’s class, made up equally of 
teachers and of local girls just out of high 
school, the last two items received most at- 
tention. We were to be the lookouts, sari 
Joukeuts must locate fires quickly on the fire- 
finder map, We were taken inte the forest and 
taught how to extinguish small fires, should 
one break out near our station (Plate VII). 

Boys Help Clear Trails 

The fire-suppression crew, made up of 15- 
and 17-year-old boys and their adult leaders, 
most of whom had been clearing trails for 
several days befure we women arrived, re- 
ceived much of the instruction we were given. 
In addition, they had half days af perspiring 
field work, learning the most effective method 
of tire tehting—the “one lick” method (p. 44). 

[ received inclividual instruction in reading 
anc reporting the weather, for I was to operote 
a weather station as well as two lookouts about 

ene-third of a mile apart. 

These days of training, thoueh lemme anil 
faticuing, were intensely interesting. Even 
though T have already forgotten the difference 
between o mattock and a Pulaski (page 95), 
I learned some things of permanent value. 

As long as | teach, T want to remember one 
incident: Our instructor had been explaining 
a mathematical problem connected with the 
orienting of the firefinder, and had ended with 
the familiar words; “Are there: any ques- 
tions?” = Atter a short silence I frankly adl- 
mitted, “T don't understand it well enough 
to ask an intelligent question. 

Sighs of relief from the girls on the betich 
behind assured me that I spoke for them olson, 
and mace me again aware that youth is often 


unwilling te admit ignorance in the presence 
of others. 

lt was Inspiring, in the general assemblies, 
to feel the enthusiasm which the men of the 
Forest Service have fur their work, to realize 
the professional pride which they take in be- 
ing members of a national organization dedi- 
cated to the principle of “the most productive 
use for the permanent good of the whole peo 
ple,” “Lhe greatest good of the vreatest: mum 
ber of people in the long run,” 


Alone on Flattop Mountam 

After these four days of Fire School, the 
district ranger and two boys accompanied me 
io my summer home on Flattop Mountain. 
They helped me unpack my car, split a pile 
of wood for me, ¢howed me how to pump and 
light a gasoline lantern, put new batteries in 
the flashlight and in the three telephones (one 
in my living quarters and one besitle each 
firefinder), and oriented both my firefinders. 

By pointing out and naming some of the 
peaks and other conspicuous landmarks, the 
ranger started mer upon my first mujer task— 
eetting acquainted with the vast area I looked 
GUL Upon. 

T include these details bere because some 
people, even this summer when they knew 
that | was to be eight miles from a road, have 
assumed that [ found my own way to my 
station and started this strange life in a 
Strange world withowt any assistance. 

At Flattop Lookout (4,400 feet altitude) 
I lived in solitude amid scenic beauty for ten 
weeks, leaving my retreat but once for part 
of one foggy day, 

In 1944-1 spent thirteen weeks in the same 
district, deeper in the forest and higher in 
the mountains. This summer my enthusiasm 
for photography and my spirit of adventure 
brought me to new territory, the cotky chaos 
above timberline, 

Bach lookout station had been placed on 
a site carefully selected because tt surveys 
a valuable area or one with special fire hagzarits. 
Par instunce, my station the first summer over- 
looked the Togging operations and the mill 
sites of several lumber mille; the second sum- 
mer it overlooked a burnt-over area, which 
contained much ignition material jor lightning 
fires, and also hundreds of square miles. of 
virgin timber. 

Ido not mean that I was solely responsible 
for this vast and valuable territory. In my 
district were eleven occupied lookouts. Eight 
of them, as well as four in other districts of 
the Columbia National Forest, I could see 
from my station, They were between five 
and twenty miles away. 
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Student Guurds Learn to Operate a Firefinder 


On ite qairface & & corular map of the ans 
in degrees of the goimuth circte, 
tle bee Of the smike appear in 


finéaure chistance: 


j dur rive hi Lifts 


The person on duty in a Inokout station is 
fonsidere| “the eve cit { he entire fire-fohting 
orzaniation of his aren. He is expected to 
discover a fire a# stom os possible after it 
brivinates, to locate it accurately and quickly, 
to record the data concerning it, and to re 
port these data by telephone ta the office of 
the rancer station 

The leikout, therefore, & directed] to have 
his urca under general observation all the day- 
light hours duting possibly dangerous fire 
weather. Hy so doing be can detect a fire 
when it is small, 

He is-aleo directed to give his area a “check 
look” every twenty or thirty minutes; by a 
Check liok i¢ meant an intensive ‘serutiny af 
he observed area, one small sector at a tine, 
Usually the schedules for check looks on. adl- 
jacent sitions are so dirfanged that & given 
sector is under scrutiny most of the- daylight 
howrs. When a lookout detects 1 smoke, he 
locates it by means of o tirefinder. 

How Fires Are Located 

‘This instrument has a circular map of a 
BIVeEN area screwed to a steel frame. ‘The 
whole equipment rides on a pair, or two pairs, 
of tracks fastened to & rivid stand. tall enouch 


with the lookout station in the eenter 
Spotting sree, the guard revolve: the ring aed wiayusis te siehts until 
af the 
Fir data. are telephoned to the dispatcher a few minnie after spatting 


The ritn le colibri) 


front sizht (at elbow). A. tipe spanning the map 


lo clear the windows encle¢ing the =tation., 

The steel rim ardund the map is engraved 
to show the 360 degrees of the circle —the 
nrimuth circle, Ono movable steel ring be. 
tween the mop and the azimuth circle are 
screwed, opposite each other, perpendicular 
nieces known a5 the front sight and the rear 
The front sieht is equipped with a 
vertical hair and two horizontal hairs, to be 
ued in determining the horizontal angle and 
the vertical angle of a given spot, 

Acros: the map, between the front sight ancl 
the rear sight, runs a measuring tape, by 
which the lookout chetermines: distances. At 
the center of my map is: my particular lookout 
stotin 

The map shows the topography and names 
the principal landmarks (peaks, rivers, creeks, 
Forest Service stations) in a radius of twenty 
miles from my station, It is also a section 
map, and therefore shows the townshijes, 
Gitioes, and Sections of the area covered, 

When, therefore, | see a smoke, I revolve the 
sleht-bearing ting and I adjust the front 
sight until, as [ look through the peephole 
of the rear sight, the point of intersection of 
two hairs. in the front sight appears to cut 
throveh the center of the base of the smoke, 


oiurtit., 











Forest Lookout “4 


Now Tam ready to real the horizontal 
angle on the azimuth circle and the vertical 
angle ot the vertical scale of the rear sight. 
[ locate the spot on the map, record these 
data and others on a blank prepared for the 
purpose, and reach for the telephone. All 
this is supposed to be done within three to 
five minutes after the fire has been spotted! 

My report to the fire dispatcher includes 
the following data: location by local land- 
marks (for example, the junction of Agnes 
Creek and Trapper Creek); the azimuth, or 
horiventul, angle: the vertical angle: the dis- 
lance in miles; the township, range, section, 
and subdivision; the direction from which the 
smoke is drifting: the volume, color, and char- 
acter of the smoke; the apprewimate size of 
the hase of the smoke; the time the smoke 
was. first sithted. | 

The dispatcher copies the data and, when- 
ever pessitte, telephones another lookout or 
two in the area for azimuth readings on the 
emake, This is to obtain a two or three-point, 
intersection on the location of the fire and will 
save time, for an error of one degree in the 
reading may. result in several hours’ delay in 
reaching a fire, 

The dispatcher plots the reading: on his 
map and decides upon the best course of ac- 
tion, Tf it is a small fire, he may send one 
or two men who are already nearest it. The 
laukout is alert te receive a omirror flash if 


the men need tore help and to report to the 


dispatcher on the progress of the fire and the 
fire fighting, Ti the fire becomes Jarge, the 
dispatcher calls together as many men ns he 
neees or can find (page 92), 

Besides the men empleved by the Forest 
Service for fighting fires (and for making im- 
provements when there are no fires), other 
men io the community are called) upon. Work- 
ers in Jumber mills in the area, as well os-log- 
gers and steckmen in the forest, ttaw be sub- 
ject to fire calle as o part of contracts with 
the Forest Service. | | 

All of us are acquainted, through the daily 
press and the tadio, with the heroic fire fight- 
ing done by the C.C.C, boys some years ano 
and by the soldiers.and sailors in more recent 
summers, in the bie fires which made the 
headlines, 

The lookout also is expected] to wash his 
windows after every rain or fog and at regu- 
lar intervals during drv weather, ‘This was 
no small task at Flattep, where IT had four- 
teen windows in my living quarters and two 
glass-encloser| rooms, probably 6 by 6 feet and 
10 by 10 feet, for the firefinders, But one 
Connot 
spotted windows. 


see smoke through streaked or rain-. 


The lookout is directed to keep his house, 
tow! shed, and adjacent grounds tilly, We 
women have not been expected to do some 
of the tasks usually done by men lookouts, 
such a6 painting and repairing. the stations, 
or working on trails on foggy days, but at 
least one Workin iimoaccustomed to hammer, 
saw, and pliers has found it fun to discover 
what she can do when necessity arises, 

And of course housekeeping takes: some 
time, even for one person, when it includes 
splitting kindling, cooking on a wood stove, 
baking bread, and doing the Inundry with 
tub and washboard. 

Che learns to be econamical with water 
carried up irom a spring. With the same 
water | have, in turn, shampoded my hair, 
washed my clothes, scrubbed the woodwork 
and mopped the foor, Then I hove watered 
the nearest lilies or settled the dust near the 
cabin. 


Lookout De Live on Flattop 


Lookout statio¢ne—that is, the buildings 
themselves—liffer somewhat with the location 
and with the perind of architecture, if ane 
can use o> elaborate a term for then. The 
first one T lived in is a Jookout de luxe, more 
spacious than any other known to experienced 
foresters Of my acquaintance, Tt has two 
acreened-in porches, a small bedroom, a spa- 
Cows “room,” in the pioneer sense, with win- 
dows on three sides. 

From the bedroom 2 steep, narrow stairway 
leads through a small attic to the tower en- 
closing the firefinder, ‘The room is ecpuipped 
with a good wood <tove, built-in cupboards, 
folding chairs, two latge tables, ond a desk 
with drawer space not fully appreciated until 
thie summer, (Cartons ona shelf under the 
tuble are my present drawer space, holding 
anything from bread to sheets.) Both stove 
and metal bed are grounded for lghtning 
protection, 

My second lookout in the Columbia Na- 
tional Forest and my present one in the 
Chelan National Forest are more neatly typi 
cal stations. Each conmelsts of a single win- 
dow-enclosed room, This one measures 1124 
by 115 feet. 

A ladder starting from about the middle of 
the room leads to the tower and the firefinder. 
Each room is furnished with bunk or army 
col, a table, a built-in cupboard topped with 
a worktable, and a stove, 

Here, far above the tree line, I burn kero- 
sené; there T burned wom Cooking equip 
ment ts good and, when kept up to the stand- 
ard Forest Service: list, is complete. The 
white china «dishes are substantial-—twice the 
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at home. b loors are bare 
must remain curtainiess,. i 
stitions there mono Wall space, nol even fe 
hanging one = clothe: 

The first twa 
the side of a hill, equipped with she 
ventilating aVstem, ent butter firm 
tlways antl veretables fresh surprisingly lone, 
hit vear my “frigidaire, n warm days, & 


metal container forced into the spow be- 
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DUry, gelrhage orp 
if mare orimitive 
When | have 1 pytiaeal 
icon, | step to the 
oor fund toss it three 


POOP De Pict ab few 


recands it knocks 
ans the Troe ix which 
I cannot see. ond then 
Il TCAppeArs, © moving 
oy MSI R cori the Shay frelel 
Lee] cvy 

It ati) pores: aos 
Lhe eran he dispose «| 
nebuse tm that way, even 
though | am sure that 
no human bene will 
ever ser that tin can 
ithin ind even thoweh 
l can think of mo bel ter 
metho of disposal 

Shandurd smcne the 
newer types of lookout 
“ations the sitgele 
4 feet 
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Banner.” “America the Beautiful” seemed 
more appropriate to my location. Tt was my 
“theme song" “all summer, and I sang it many, 
many times as 1 walked across the mountain. 
Months later {learned that it had been in- 
spined by the wiew from Pikes Peak, 

Flags up, I made a fire, prepored a hearty 
breakinst, and did the routine housework, in- 
cluding preparations for a hasty funch, On 
hot, dry mornings | interrupted these activi- 
lies. by unscheduled check jooks at both sta- 
tions. AL nine o'clock | went again’ to the 
elst-point stution to read and report the 
weather, as | did also at one and at five in 
the afterne. 

Hy telephone 1 reported to the ranger sta- 
tian the visibility, the percentage of humidity, 
the weight of the fuel moisture stick, the di- 
rection and velocity of the wind, A more 
detailed: report at five o'clock, inchading the 
kinds and movements of clouds at different 
altitudes, became part of the data for the 
weather forecast telephoned hack to the ranger 
station from Seattle each evening. 

Asa war-secrecy measure, both the evening 
Forecast sane) my five-w'clock report were mace 
in code. These five-o'clock reports were used 
aleo to determine the burning index for the 
following day in. our district, At each of the 
three daily readings [ made o detailed record 
antl mailed) it every ten davs to the U, S$ 
Weather Bureau in Seattle. 


“Reading Between Looks” 


Throughout the day I continted with the 
check looks at both stations, usually resting 
between looks, giving most of aw atlention 
to the side of the mountain where the fire 
hazards—the loecing operations—were. 

During Avurust, when there were hockle- 
berry pickers on one side and logging operi- 
tions on the other, afew days of “fire weather” 
caused me. Lo walk six or eight miles a dav 
hack and torth across the mauntain, An esti- 
mated four miles was nerinal—anid pleasant, 

The lest check look was made at early bed- 
time, Another telephone call had been mare 
at four o'clock, This one and the early-miwm- 
Ing one are made for two purposes: to see 
that the telephone is in order and to make sure 
that all is well with the lookout, 

If he is not heard from at his scheduled 
hour, the office tries to call him. If repeated 
culls ore uramsweted, someone is sent up to 
investigate, 

This was a typical sunshiny day of my first 
summer, but ft is nota typical loukout’s clay, 
Alost lookouts have but one station, either an 
4 promontory or on @ tower, Their days are 
much less active—sometimes hiringly inactive. 


Most schedules include olse a certain time 
ior getting water from the spring, ustialiy be- 
tween six and seven-thirty in the morning, 
30 that the lookout will not be away from the 
station for any length of time after the dew 
Is wore, 

Last summer (10944) | went for water 
between six and seven in the morning, a seven- 
minute journey down to the spring amd, after 
I became acclimated, © twentyv-minute pour- 
ney up, through the flowerslotted woods and 
Clearing below the cabin, ‘The water [ carried 
in gallon canteens hanging fram each shoulder, 


Youthful Lookeuts Beeome Lonely 


Life on a lookout has; of course, its draw- 
backs gid hardships. To most high school 
and college boys, the chief hardship seems to 
be the isolution, the loneliness, ‘The long, 
three- or four-cornered! telephone conversations 
in the evening show youth's bunger for com- 
panionship. | | 

To one middle-aged man the worst feature, 
epectaily on these high peaks, is the frequent 
fog. Shut in by fog as well as by hazardous 
rocks, one can become depressed as ‘well as 
lonely, (Patrol by airplane, being experi- 
mented with thie summer, may prove to be 
partial and weloome substitute Mh the look- 


outs on these isolated peales; | 


Probably all of ws weary of the wind. Many 
times T have been awakened by it and have 
heen grateful for the eight heavy cables-which 
keep the cabin in its place at the edge of the 
mountain. Young bows, I was told Inst sum- 
mer, have telephoned during a heavy wind in 
the middle of the night, just to hear the -re- 
assuring voice of the motherly woman at the 
switchboard below, 

Sometimes carcying water is almost back- 
breaking work, Some complain of the mo- 
notuny of their menus. When the grocery 
store is 25 miles to 75 niles. away and supplies 
are broweht up once in three or five weeks, 
ane is testricted mostly to packaged andl 
canned foods, 

None of these hardships has affected me 
much, My varied interests have kept me 
from being lonely, even though for one month 
of my first summer | saw just one person and 
then for only five minutes. On foggy days | 
have gone exploring at have pickel huckle- 
berries and made jam. When the curtain of 
foe was very thick and cold, [ have sat beside 
my snipping wood fire and rejoiced in Jong 
days of reading and study. 

For two summers my water for cleaning 
was brought up by truck or by pack ‘mule, 
and 1 could easily keep myself supplied with 
fresh water for drinking and cooking. "This 
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sumer my water supply, a glacier, is but a 
few yards from the door, | melt the snow, 
strain the water through o cloth, and boil 
what I drink, 

My chiet hardship, even in the lookout 
de luxe, has been the lack of beauty and 
comfort and conveniences in living arronge- 
ments, coupled with the impossibility of keep- 
ing well groomed. 

Not in my mest uncomfortable moments, 
however, have | thought that bed springs or 
easy chair or bathtub should be carried up on 
the backs of men ot of mules to convert the 
lookout into o Shangri La. The marvel is that 
lumber and window glass have been browrcht 
up. But T have often had te. remind noyself 
that I prebably have more conveniences. than 
my frontier grandmother bad and that I am 
certainly more comfortable than some of my 
friends were om the iskands of the Pacific. 

Rivaling these discontforts this summer, and 
perhaps ae pon them as I look ahead, is 
the lack of opportunity here for healthful 
outdoor living, a necessity of my summers. 
Here in the center of far-reaching space, ten 
miles from anyone, there is not enough space 
inside the cabin, ter substantial footing out- 
sitle, for even vigorous. setting-up exercises, 

In discussing the qualifications of a: look- 
mil—eood eyesight, resourcefulness, ability to 
live alone, etc—the Forest Service omits one 
important quality: a sense of humor Mine 
came to my rescue every other day last sum- 
mer when I crawled out the window to sweep 
the soot-clogeed -spark-arrester screen of the 
chimney. 

Poised on a slanting roof, holding a longe- 
handled broom, T often laughed at my wite 
dike appearance; I felt that if Thad a peaked 
hat and a ocat T could float across the edge 
of the cliff a few feet away and soon wash 
my soot-flecked face in Steamboat Lake, 1,000 
feet below, 

My sense of humor was doll my first day 
up here, when I killed the last mouse and 
cleaned the scattered meal from the cupboard, 
Yet I did manage a chuckle as I recalled that 
Mary Walker, a pioneer in Washington a 
century ago, had “wept at the thought of 
how comfortable my father's pigs are" back 
in New England. . 

The Joys of Rustic Life. 

Like Thoreau at Walden, T have found 
many joys in my rustic life—joys which, for 
two summers, have far outweighed these un- 
avoidable inconveniences, Among them is the 
closeness of the elements. 

My first morning on Steamboat Mountain 
last summer, | awoke to aee Alount Adatns 


bathed in resy light. Would the sun come up 
from behine! the north shoulder or the south 
shoulder of the mountain? Propping my head 
up, | watched it gradually come inte view over 
the north slope. Less than eight hours be- 
fore, Wearied by a day of cleaning and ynpack- 
ing, T had dain -with my bead at the other end 
OF the same bunk and watched the sun go 
dawn in golden glory behind the peaks in 
the arc between Mount Rainier and Mount 
St. Helens (Plate 1). 

In late June in the central Cascades. sum 
sel glow and sunrise glow almost met. When 
[ left in September, the sun was appearing 
far down the south slope of Mount Adame 
and was disappearing behind the south slope 
Of St. Helens. 

120° Feat on a Mountain Peak 

At seven o'clock that first morning, the 
thermometer, in the sun, registered 110°: 
When T move! it into the shade, the mercury 
dropped to 53°. Frequently in the late after- 
noon sun the mercury reached the top of the 
thermometer, past 120°, while I in the shade 
and in the breeze usally needed a light 
sweater, Shade temperatures ranged from 42 
lo 82 the first summer, and from 32 to 94 the 
second summer, 

One Fourth of July 7 sat ona bench in warm 
sunshine anc watched a cloud empty rain on 
Sleeping Beauty ridge, a few miles to the 
splitthenst, and another cloud empty snow on 
Mount Adams, twelve miles to the northeast. 

Next morming when | returned fram the 
spring, T found a fairvianid of fog below me— 
white fog, billowing like the waves.of the sea, 
the Jow mountain peaks and ridges jutting 
from it Tike ishinds, the snow-capped moun- 
tains glistening white against a brilliant blue 
sky. Sunset, sunrise, moonset and moonrise, 
radiant evening star and morning star, the 
Great Dipper and the Milky Way—all seemed 
very close, almost within reach, 

There were other simple pleasures and some 
emall adventures. Young people usually ask, 
*Didn't vou have any big adventure? Tell 
us about your big adventure.” Perhaps 7 am 
having a biy adventure as T write. 

For the fourth successive day T am en- 
veloped in fow so thick that [ can see but a 
few feet from the cabin, Though it is the 
middle of July, there are frost ond ice ovt- 
side; there have been sleet, howling winds, 
and flurries of snow, My battery radio, 
brought up for news and pleasure, is silent 
in the cold. For more than 45 hours my tele- 
phone has been dead, my only contact with 
the outside world being hourly radio ¢com- 
tiunication with a high school boy on a 
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lowkeut 20 miles away. Perhaps the trip up 
here aoross the snowfields and the racks, to 
be described later, was an adventure in itself, 

But the experiences Dhave enjoved the most 
hove not been adventures in the adolescent 
sense. In describing seme of them, perhaps 
[| can. answer youth's qiestion and also the 
frequent questions, “What did you do with 
your Hime besides looking und reading?"' ani! 
“What i your recipe for ‘taking it'?” . 

An amateur botanist has had the jov of dis- 
covery in the identification of a new tower; 
the pleasure of watching a corious plant, with- 
out leaves or greenery of any Kind, grow until 
it could be identified! as pine drape of the 
Indian pipe family; the pleasure of watching 
and wondering while. lilies grew taller and 
taller, their buds forming and ewelling—weuld 
they be tiger lilies or Washington lilies? 

That rhododendronlike shrub which makes 
the dense undergrowth in the forest on the 
north slope of Steamboat Mountain—whal 
kind of blossoms would its buds become and 
what shrub would it prove to be? Each sum- 
mer I kept a list of the wild flowers seen, and 
each summer T had almost 100 varieties on 
the Het. Those which remiined unknowns 
I pressed ancl brought back to a botanist for 
identification, 

Like a gardener, | had the fun of clearing 
away the fallen branches so that the glisten- 
ing white petals und golden centers of queen- 
cups, in their bed at the edge of the forest, 
could be fully appreciated: of clearing out the 
dead brush and dead trees that marred the 
preat display of Indian basket grass, perioctly 
landscaped with huckleberry bushes and sur- 
rounding firs and hemlocks, 

These little self-appointed tasks: lasted he- 
cause, you remember, they were interrupted 
every twenty of thirty minutes by a study of 
the landscape. And te a lockout—at least to 
a contented lookout—the landscape is a con- 
stant source of je, 

“Deer Friends” Call 

My deer friends, the first summer, were 
another source of pleasure, The very ‘first 
evenme, as I was watching the sunset glow 
over the Cascadesand on my four great snow- 
capped peaks, | felt eyes upon me, Through 
the north windows a doe and o buck were 
watching me, all eyes andl ears, 

During mv first mht the doe buniped her 
way in ond out of her basement apartment 
under the cabin. (Pinte VII}. A week Jater, 
in the twilight, she brought her fawn down 
the lane throwvh the woods, The next ‘eve- 
nings they came at sunset, und soon the two 
browsed near the guard stations at all hours 






af the day, as did the buck ane a second doe. 

One noon when T went across to the weather 
Stutiun to make my report, all four deer were 
there, The buck slipped away, but the two 
does and the fawn stood only a few fect from 
me, alert and interested and perfectly still, 
while [ went from station to snemometer to 
peychrometer to telephone. 


Rooster Crow Baffles Deer 

One moming the doe and fawn were near 
my windows when [| turned om the radio for 
Sam Hays newseust, which, as Pacific coast 
teaclers kavtiw, is always preceded by the crow- 
ing of & rooster. As T tuned in, the cock was 
in the act of crowing, ‘The deer were startled 
and stool al attention facing mie, their faces 
rewistering ih most amusing series of expres- 
sions-—surprise, wonder, amazement, puzzle- 
ment. The little fawn's expression made me 
lauxh aloud, 

They were quict pets, with no barking or 
meawing or pawing. After weeks of silence, 
1 once heard 2 strange cry somewhat like the 
squeak of arodent caught in a trap, [ went 
out expecting to rescue a chipmunk, but im- 
stend found the fawn looking for her mother 
and occasionally uttering that thin, sharp call. 

The next time I heard that cry, Mother 
Deer was disciplining her young one and train- 
ing her in independence. 1 had seen the die 
go under the cabin (1 never saw ony of the 
other deer there), bot the fawn was too busy 
browsing to notice. She called her mither, 
but ‘the doe neither answered nor appeared. 

The fawn repeated her call. Still no an- 
sewer, Finally the little one turned away 
through the forest toward her hiding place 
among the alders on the south aide of the 
mountain, I moved alang in a parallel line 
with my camera, but the mothers instructions 
had been learned and I got no picture, 

Qne “big fish that got away” still makes 
me lament, Tt was on 4 benwtiful, crisp Sep- 
tember morning when evervthing has that 
freshness peculiar toa moming alter a rain. 
T bach mace the first weather report and was 
retumming across the mountain, 

Az 7 cqimeé arovnd. a littl erove of trees, I 
was surprised by three deer that bad just 
emerged from the forest and were posed for 
the perfect picture, They were s1 risa toe, 
They stood in good light, the =n fetiad me, 
the farest behind them, the thie does equi- 
distant, cach with head up and neck arched. 

While they stared at me, I adjusted my 
cameron. Just as [was ready ta press the lever, 
[saw in the mirror the littl fawn also staring 
nt me. Fearing it would be ‘hidden by the 
tall erass, 1 thoughtlessly took one step, Of 
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course the four bounded away into the forest 
om the other side of the meadow, 

[regret that T cannot really share that 
picture, but it remains etched upon my eneini- 
ory a5 the perfect picture of deer: the forest 
backeround, the three doe in the suntight in 
the familiar alert posture, the fawn looking 
at me wistfully from the deep grass. 

To the amateur photographer, life on a 
lookout in a beautiful setting is paradise. 
Deer do slip away into the shadows, but moun- 
tains and flowers remain; one has time to 
study the lighting and has apport UnILyY lo spe 
the mountains and the sky in different mods 
and with different foreground. 

Sometimes the whole interval benveen check 
lonks has been spent in taking a single picture 
of merely in investiqating the possihillties, 
Only one group of avalanche lilies on the 
north slope of Steamboat Mountain seemed 
ever to be in the sunlight, and then only for 
a short time at noon, The only accessible 
chrubs of white-flowered rhododendron glis- 
tened most in the late afternoon sun. Both 
were on slopes so steep that T could keep my 
balance only by hooking one leg around a 
small tree trunk, but the effort was fan and 
the results were worth the effort. 

The brilliant pink or red penstemon on the 
rocks below had the richest coloring in the 
strong light of the early afternoon—iirettions 
for flower photography to the contrary. And 
the clowd effects over the mountains! ‘Those 
peaple who have said “After the first three 
days, the mountains must have looked allke,” 
have never observed clouds, have never seen 
how they change the landscape, curvel what tte 
add to pictures. 

Mountuins, Mountains Everywhere 

But the greatest joy ot all to one sensitive 
to scenic beauty is the magnificent panorama 
spread out before one at all times. 

Imagine spending three months where you 
could enjoy with every méal four snow-capped 
peaks: St. Helens directly in front, Adams 
only a stone's throw to the right, Rainier be- 
tween them but farther back, Hood for te 
the left. All can be seen from the dining 
table at Flattep Lookout, with but a slight 
turning of the head. 

The setting sun touches the snowy crests 
with soft pink, and the long skyline above the 
ridge from Ramier to Hood, one hundred miles 
apart, is warm with burnished gold or pink 
and rese or more spectacular with tinted cloud 
formations. 

From the other site of the matvuntain this 
view is less magnificent but not less pleasing. 
It te a study in green: dark green conifers 


down the slopes, in the valleys, and up to the 
timberline on Mount Adams, in so dense a 
lorest that even with binoculars I could not 

ste trull or camp or stream: lighter green of 
cineca trees and shrobs ‘along the creeks 
that join the White Salmon River; pale green 
meadows of the dairy farms in the valley: then 
a dark green ridge, another soft green valley, 
and finally the hazy bluffs of the Colimbie 
River 20 miles away. 

Seven miles from my nearest neighbor, [4 
miles from the village, D newer felt really iso- 
lated because the white farmhouses in the val- 
ley looked friendly and close, 

Mave acress another valley ten miles to my 
second lnokout station on Steamboat Moun- 
lain. Imagine washing dishes or kneading 
bread facing the White Salmon Glacier on 
Mount Adams or, with a half-turn of the head, 
seeing Mount Howl 55 miles away, and on 
very Clear days having a glimpse of Mount 
Jefierson 100 miles away, pecring over Mount 
Hood's shoulder, a white pyraniicl against the 
blue sky. 


The City Price of o View 


In the residential districts of Portland, | 
have been told, the view of une snow-capped 
peak gees from $500 to $1,000 to the value 
of a building. site! 

Adams, St. Helens, Hood, Rainier—each 
has its charms, but on my second lookout I 
was most impressed by Miunt Rainier. Fifty 
miles to the north, across forested] vallevs and 
forested slopes, it stands glistening, a magnifi- 
cent jewel perfectly set acong smaller jewels. 

The snow-capperl moutitaing accent the 
quieter beauty of the rest of the landscape. 
which would be beautiful even without them 
—the miles and miles of tree-covered mioun- 
tains and valleys, the little lakes down below. 
the jageed skyline made by Sunrise Peuk, 
Jumbo, Hat Rock, Snagtooth, Cragey, Badger. 
and the other peaks, always different os the 
light changed and the clouds formed, shifted, 
and melted away. 

Last summer IT estimated that T could have 
detected smoke in 2,000 StUATE mile of for- 
est—an area twice the size of Luxembourg. 
Sate people have been certain that the check 
looks would grow monotanous: but left alone 
with the trees for company, D acquired a sense 
af personal ownership, a strong desire to keep 
my possession preen and beautiful. When | 
left the middle of September in a downpour 
af rain, | felt that it was mey country that I 
Was leiving site until another season. 

I saw the beauty of the silver firs and 
ponderosa pines near at hand! and noultiplied 
their beauty by thousands, “These beautecus 
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forme the forest ond the mountains, combine 
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[ finger over this view fram Steambsnoal 
Mountom., for tt & my favorite of the pane 
ramas displayed from my three lJookouts 

The radio news in the suminer of 1944 was 
exciting ond heartening: on my map] followed 
Ate sures y Toceé) atross western Fir: 
rope, amd 1 jevously re-hroadeast the news bry 
telephone (n earer iateners m4 other Pcirest 
Service stations (once, ta six ata times. Vet 
the destruction and the marching armies did 
not seem real: the realities were the serenity 
ad the productivity, the dignity and the 
majesty of the natural world around me, in 
the diamond-shaped area pointed by fowr great 
| weak Fr 
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Alpine climbers among my readers may pre 
fer my present view of the Cascades in rorth- 
em Washington, expecially if they odo not 
comfemplate spending two months upon this 
fin poatnt of tock, with viewning abysses on 
three sides and a-steen deecent wf boulders 


and |nose rock on the other. 


Climbing to MeGregor Lookout 


To reach my third hsakout statin, one must 
come by baat to the head of Take Chelan 
(Plate V1), travel for eleven miles ono rocky 
Porest Service road along the Stehekin River, 
and then climb eight miles‘of trail, rising 6,000 
Teet, 

Phe trail leads first throweh forest lush with 
thimbleberry and with bracken often horse: 
high, then through a wild chaos of rocks 
tumbline streams, alpine firs and alpine 
larches, stnall meadaws bright with heather, 
paintbrush, and bine Tupine, 

The trail has 187 switchbacks, T am, told 
ind To om willing to accepi the number, At 
times cach new awitchback brought a wider 
vista: a litth: more of that snow-capped ridge 
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ay a feree Bepoise diPiiisl 


Pins on a Mop Show Forest Fire Positions 


Hy coérinating totnpus estlines telephoned by lookoute fret 
their temate stutions, this Columbia National Porest) dispatcher toes 
the ate Of ag new Wiloxe, Fis next ten ia to ofder the tinurest fire 
Rphting frew to the scene, Shodines of the inp inilicate the types 
ot tinber andl help the dispatcher determine how many tien and 
What kind of tools arn needed. Wind and weilber ofe alin luctor 
The mountaimous ont heaviiv wooded area obeve is dificult of acorss 





Lecime visible: the whole crest 
of another mountain oppearet| 
behind a crescent-shaped valley 
head. A few Gmeson the fifth 
of July we dismininted ‘and led 
aur horses across the snowfiells 
(Flute VITTi. After three heurs 
we were above the tree line, 
even sbove the dwarf contlers. 

About one-half mile from 
McGregor Lookout, perched 
bow us on a perpendicular 
wall of rock, the packer leit me 
and my sumimer’s supplies and 
took the horses back to High 
Bridze; from where next morn- 
ing he wuld return with the 
kerosene for the summer's cook- 
mi and hentine, 

In the ehelter of a beuleler, 
shelter from both glaring sun 
und chill wind, 1 watched. for 
nearly two hours while the tratl 
crew brought a telephone wire 
duwn from (he lookout, That 
is, L watched as often as T cele 
endure the fascimuting horror of 
seeing a Forest Service official 
and three youths bring or throw 
copper wire from crag bo cra, 
seeing them climb over sharp 
ridges atl along ravines where 
a folse step would be the last 
abel, 

Yet a husky high school boy 
whisth¢d os he worked and 
laughed as he slid down. the 
enowiteld. In his hand he held 


a rock attacher| to the wire, the 


rock which he had thing from 
the last sharp ridge above the 
aowiheld. Newer again will | 
liok tasuaily at telephone hines 
i hazardous places. 

A half-mole 1s a short distance 
except when it i turned on end. 
This last half-mile to the look- 
out required one hour of climb. 
ing amd of stopping for breath 
in the rarefied oir, Up we went 
across the snowhelds and over 
the rocks, the leader and the 
hovs currving 40 to 60 pouncks 
upiece in their back-packs. and 
[ feeling thal my Camera equip- 
ment and ski jacket were suffi- 
cient pack for me. T literally 
fullawed in the footsteps of the 
leader, and all of us kept our 
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hands free to balance ourselves 
an the rocks wherever the trail 
was especially sleep and narrow 
beside an abrupt drop (Plate V). 
from the tep of the maun 
taunm, S.I40 feet tm altitude, the 
landscape first seemed o chains 
of snowhelds und sharp, uly 
rocks near the station, a wild 
umble of chimnevs and points 
and sawtooth ridges: aiamst the 
sky, with forests on the lower 
alypw al in the wielleys it 
was as if Paul Bunyan had on- 
erily hurled rocks as far as he 
Come! in alll cliretions anal thet, 
repenting his anger, bad planted 
trees at the base of the rocks 
anil hoped, in vain, that they 
would spread to the top. 

Hut eradually -— began te 
bring some Kim of order out of 
the chads awl to see something 
of grandeur in it: The Stehekin 
River i the inning element in 
the picture, o diminutive trver 
to give UNITY To so Vast o scene 
Phe blue-ereen water ated iccn- 
sional white flecks of its lyst 
eieht miles are visible from the 
lookout tower m8 it meanders 
through the trees ociore flowing 
into Lake (Chelan. 

From here, mare than a mile 
above dt, the river looks quiet 
an) Shaw, but | con hear its 
roar, and | know thot these 
white flecks are the foam of ifs 
tumble aver and drchimel Lavil- 
ders. To the southeast, prob- 
ably 13. miles of the upper part 
a Lake Chelan wind aroune i; 
numeri winwdlet! poms, hs 
water usually blue-green, Some 
Limes touched with purple 
shodows. sometimes dlotted with 
whitecans, ollen Lorquoise blue 
withwrut ripe, fn the ayppa- 
ete direction, the water of the 
stehekin is hidden by near-by 
crags, but one can trace ie val- 


sa) Keowee 








ley up above the tree line ane On bivtth, © Ease tielit 
in the Tivey Ss - S0uTce Wi Streams When the Wind Allows, thie Siotion Dye I ek f 


below (Cascade Pass and Horse- Fegan arr setae cot peipesse sbi sesg ey . metal 
: a are a state aml Feceral pgencley cooperate in miunning this lookeut crows- 
shi ke Basin. (hy c heme Chea ys Mire iit ie tall paenile pos fee ten "Tike tree ant in as Washinetan Siuts 
cin see thie snew- cape peaks ioreet along the ewetern boundary of Columbis National Forest The 
obive that lesin., a bs ciara by the State, trained by the 1. 5. Forest. Servlee 
a pee eee ee OF Aa telephone connections with bmwith State ate Federal fire tis 
Down ie sti i slopes which tai bchers. aa tree Jookeute consist merets oi mlatiqwtna; this one i 
aL Siirrounel me come the omustiil Par beine-« cadiin, 
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Forest Pire Fighters Work at Close Qwarters 
Sinued hair and evebrows may be the lotoof this mun demonstrating 


fies aLFi af i r & | i ! T 
il ji i Te im op ee | i, ee a ALrn Le | 


pit | | t 
UNS Bod Wwinnnt hove he THCHUe f hati wreocel | hiuwe 
Linya hn POI GE De Peco Eo Re OL Pee 


it 1% Migr Sat eh | | a | i . 1.6 | 
[i wWicalles iti here posible. stercadl ft Gre gs checked by 
oe-licek seth, by which men im dincle fib alle anid scone] ‘pokey 
i L 
Lene wn Le ut MC Lhe fare 





: 
] 7.7 a | 1 rua tkeper Feri y j T | 1 of ; hi = : 
back- pick jp Ep. [| QPCR fh SIE PUT ne Loe erik. De Feet 


FPG 


hndreds af streams which 
how chirecthy oor indinecth, 
mie the Stehtkin Fiver 
From here they fork Tiles 
mere trickies, Gut as T have 
Mike) along that narrow 


aver ribbon which on rs 


refiner man it labeled 
Jeunes Creek, | surmise thay 


Mey i Pua 
| = ot ai s 48 


Kile, at this tion 
of melting snows, tumble 
and rushes and roars dew 
its Own deen and narrow 
Canyon, 

Actin cain which 2 droppec| 
irom the bridge across the 
Leones (Gorte was: several 
Wari Oownsiteam simosi 
ae& Soon 45 Th touched thy 
ALLE En no Sy allowed 
quickly by the white rapicls 
4t normal level the water 
6220 feet below the brulee. 
ma cnvon which is shat 
90 feel wide. Agnes Gore 
ES picturesque and fscinat- 
ing—a (rand | anyon in 
miniature 

Looking out from Af 
Garegor, the eve follows 
Lone: Creek for three wind 
ne Mes bevond the gorge, 
jet its water aS SiuVveT 
Hashes here and there amon 
the tree Abcave ihe for 

: Willey Hiezea 1 ibe 
fork is Dome Pegsk. & RA 
feet im altitude, a long 


ow-covered ridge flanked 


y SHarD spurs and man 


Biaciers: lo the left, above 
the heard of another fork 
chainds Glace Heh rs 
miles away, the fourth 


highest mountain in Wash- 
meton. Like its taller 
brothers—Rainier, Adam 
antl Baker—it 1 clothed it 


Ay L rile pe wit Tow Cine 
Peaks 


4 . "os < . 
t Forest Service list ot 


the 25 highest peaks in the 
state of Washineton shows 
that 14 of them, ranging 


Prom 5 fat 1) Bi ig fa a” ; 
: re : 4 ieee ott 


Forest 
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Student Smoke-coters Pot (or Proectice Fires 


Thirmt fire fehters earn thei trode of 4 


Pulaski, «a fombinnthin ag ond jwe designed be 


I . i a ; 
(Pini WIT] By constant feeropch al 
TOOL fires Which spnally burn over gio 31 0000) 


this lookout. by 
own comnt en my firehnder map tells me that 
within a races of 20 miles from Mcliregor are 
Al dee A peaks aleve 7 O00 feet in altitude, 

[sav “alt lewst” because an old-timer in the 
forest and in the Service tells me that this area 
Has mever been mapped in detail, 

T have climbed or ridden horseback in the 
Lake Louise country of the Canadian Rockies, 
in (alacier National Fark, up to 7,500 feet on 
ShOUAL Rainer, ilong the Cascade Crest Trail 
in the Aicunt Adams country, in the Glympics 
of westem Washington, in the Wallowas of 
eastern Urevon, and in Yosemite, anil | have 
driven throurh the Swise Alns, But [ have 
never seer such rugeed) country a 


ween then are seen fron 








(His. 
1G ne, Plociers cult and carvec| the great 
Minten which wae the original Cascide Range, 
at the rivers andl creeks which trivel dow 
the sorges male by the great ice streams have 


continued to cutand carve for many centuries. 


a | 
checiel isp thn 
Fatwurtrl Pulaski, hero 
diet ot few methods 


They wield! the 
al the clhenstrout Etlibna thie of [OID 
Feeleml anil State agencirs:strive to reduce the 
pcre Ol forest lone th the Unites States 


Umatilla Nuthong) Forest, Oeeecn, 


It ts easy to beheve the statement of the late 
Henry Gannett, formerly chief geographer for 
the (, &. (Geotogical Survey and President 
uf the National (seographic from 
1910 to 1914: “Of the many ice-cut gorges of 
the [Cascade] Range, that of Lake Chetan 
and its tributaries is probably the finest.” 


soe y 


Ravaged Slopes Reeord Fire Tradedics 


| should be uniaithful to my trust if 1 left 
the impression that locking out from a ledkevat 
binges one into contact with only beauty ane 
Sriceur. 

Pacing me. above Agnes Creek on the right, 
& a slope bare and denuted except where 
Nature bes trie! to heal the ravages of fire 
On my way to Agnes Gorge [ passed through 
pairt of that g@ravevard of the forest, and | 
wae gneved fy the charred remains of what 
was once o beautiful and valuable piece of 
virgin timber, 
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Across the creek is o burn which tells an 
even sadder satery. A fire fighter, returning 
from estingulshing a small lightning _ fire, 
failed to heel the rulee of the forest, lighted 
a cigurette threw down a burning match, ire] 
Started one of the biggest fires in this urea. 

[ recall these burnerd-ower acres which 
qpiled part of my view during my second 
summer—inly scars, wasted timber, now 
highly inflammable material for lightning fi fires 
which could destroy the young trees there and 
quickly spread to mature (fees, Almost every 
forest one enters: bears these pathetic, silent, 
whetlike, black or gray evidences of whal man 
has done to Nature. For man is responsible 
for mest of these graveyards, 

“Nine out of every ten fires gre man-made, 
smoking, camping. debris-burning, logging 
uperations, incendiarism, and lightning are 
amony the chief causes of forest fires, fn 
& fecent five-year period 7.6 percent of all 
fires recorded were quused by lightning, and 
the 024 percenl were Man-caused, 

“One-half of all fires in the national forests 
ate started by careless campers who build! 
their campfires too large or leave ther wi thout 
being. sure that all the sparks ore nuit,” 

During the five-year period ending in 1944, 
studies were mide of the Ares in all protected 
forests. State and private-lands were inehided 
in this study, as well as national forests, Of 
on total of some 418, ae fires, 9.3 percent were 
sturted by lightning: 15.5 percent by debris- 
burning: 23.2 percent sch siinkers: 26.5 per- 
cent by incendinrists. [1 other words, se. far 
as number of fires is concerned, smokers and 
incendiarists were about equally criminal! 

Have we considered what these destructive 
fires nican to the public? They destroy scenic 
beauty ond the playrrouieds of the millions 
af Americans who visit our forests annually. 
They destrow forested watersheds which 
minimize floods and soil eresion and which 
protect the water supply of hundreds of cities, 
of power plants, and of irrigated farms (half 
the farms of 1] western States are Irrigated). 

They burn the forage of thousands of do- 
mestic animals, the homes of will) creatures, 
and hundreds of animals themselves, They 
destroy the source of @ multitude of products, 
from golf tees-and ball bats to 95 percent of 
our furniture and 80 percent of dur houses. 
and) the source of an increasing number of 
chemically made nrsdue 16.05 widely different 


as cattle feed, rayon, photographie film, and 
pasting. 

_ This last list will gradually become longer, 
for scientists are challenged by the fact that at 
present trom 50 to 70 percent of a tree is 


wasted In the woods and in the mills, 


Forests Help Our Daily Living 


Directly or indirectly, forests contribute to 
very aspect of our evervilay living, They 
furnish us with shelter, water, food, clothing, 
fuel, electric power, newsprint, entertainment, 
and esthetic enjoyment. 

As | write, a terrifying and devastiting fire 
is routing through nearly 267,000 acres of 
forest in western Oregon. In the same orei, 
in (933, a fire in swe of the best timber in 
the State destroved os much as had been cut 
in the whole United States in 1932! The 
estimated financial loss to industry and to the 
public was 3350,000,000, 

We are steadily reducing virgin forests, and 
“second-orcwth forests are being cut and 
burned almost 1a fast ws they grow.” We allow 
#3 to 80 million acres of timber-growing Lind 
to lie idlé as a result of cutting ane eave 
At ihe rate we were proceeding mm 1941, 
would take t an estimated 22 years to as 
plete the replanting needed in our national 
forests alone, Many owners of lands in need 
of planting are not replanting at all. All pro- 
trams of reforestation were soriously retarded 
by the war, at the same time that cutting 
had to te increased greatly. 

Three simmers have not made me on ade 
thority on forestry, Tohave merely observed, 
listenc:|, and read in thoughtful solitude twelve 
pamphlets published bw the Forest Sei‘vice of 
the Department of Agriculture. 

T have beteme aware of an urgent de 
mestic problem. To one who has spent 25 
weeks looking out upon the green beauty of 
three forested areas and upon denuded spots 
which should be green, it seems clear that we 
need a Mution-wide program for our forests, 
for both the publicly owned and the privately 
owned—a long-range program of forest pro. 
lection, restoration, andl development. 

We ned to prevent 92 percent of our forest 
fires, We need more; not fewer, forests as 
luxuriant and beautiful as. the wooded slopes 
and valleys, like dark green waves of a dark 
ereen sea, which lie between Steamboat Look- 
cut and Mount Rainier, 


INDEX FOR JANUARY -JUNE, 146, VOLUME READY 
Index for Volume LXXNIN | Jnnuiry- Sune, 1946) af the NATIONAL GEOGRAPHIC MAGAZINE 
will be mailed to members who bind their copies ov works of reference, 


Farewell to Bikini 


By CARL 


NI 


ARK WIT" 


With Illustrations from Photograplts by the duthar 


BOUT the middle of February, 1946, 
medern civilization suddenly overtoak 
the natives of Bikini Atoll in the Ralik 

Chain of the Marshuill Talanits.f 

These brown people had progressed to 
using kerosene lanterns and a few jmperted 
steel hand! tools, introduced by missionaries. 
Thanks to the Japs and our own omed 





forces, they were familiar with many kinds of 


aitplones, bit ships were something that 
passed far at-aeu, if at all, 

A few could read and write their simple 
linguage, aml Juda, the local chief, could 
speak and understand a littl English. The 
outside world they knew little about, and 
cared Jess, 

Then the U. 5. Nawy decided that Bikini 
was the place to test the atemic bomb, and 
almost overnight the natives found themselves 
in the Atomic Age.t 

The first inkling the Bikinians had of this 
was the arrival of Commodore Ben AH. Wyatt 
and his staff to gain their consent to the test 
and to arrange for their evacuation to safety 
on another iskined in the Marchall group, Atter 
much discussion, Juda arose and spoke for his 
people. He signified that they would be happy 
to cooperate, 

The arrival of the Navy Hydrographic Oi- 
fice survey ships Anemercr and Aareditch in 
Bikini lagoon a few days later inaugurated 
what is now known as Operation Crossroads, 
Their crews of scientists, naturalists. and en- 
gincers began surveys of the lagoon, cata- 
logue! worl classified animal and vevetabile 
life, amd started clearing a channel to the 
beach for landing ond evacuation crait. 


Pioneers Sail for New Hlome 


AT 1108 arrived and took. about twenty of 
the native men to Rongerik, their future 
home, about 125 miles to the east. This 
croup was paid by the Navy to help a detach- 
ment of Seabees under Lt. Comdr. Harold W, 
Grieve, of Commodore Wyatt's staff, erect tem- 
porary tent housing and provide a water sup. 
ply for the main body which was to follow, 

None of this had much effect upen the 
ilatelers remminisy on Bikini until the ar- 
rival, on March ?, of a Navy photographic 
team from Washington, D.C, under the di: 
rection uf Comdr, Frederick AX. Spencer, | 
had the good fortune to be one of the motion- 
picture sound men m that crew, 


something to remember, 


Hikini, us I first saw it from the air, was 
Td been seeing 
South Sea ishinds as they looked after both we 
and the Japs had hod our innings—hot, dirty 
heaps of coral overrun with military instulli- 
tions, muting with gasoline engines, reeking 
of Diesel ol, and almost completely treeless, 

Bikini Lelund was a long; narrow crescent 
of gleaming sand, well-grown with palms and 
other vegetation ‘and framing one side of a 
lazoon of incredibly blue ane water. 
As our PRM tasied across the | 1 tir its 
mooring, a small outrigger canoe cactied puast 
toward the beach, where sailing: outriggers 

were drawn up and boys played in the water. 

When [ commented that the setting might 
have come out of Nordhoff and Hall's stories 
atkut the South Sens, ane of the sailors in 
the whaleboat alongside saitl, “Naw, you Tenn 
the Nationan Grocmarntc.” 


Whalebout Transfers Supplics 


We and almost 3.000 pounds of gear were 
finally transterredl by whalehout to the deck 
of the Semuner, which was to be our base of 
uperations for a week, The rest of that day 
was spent in petting Settled in quarters ane 
checking over the mass of equipment necessary 
for making sound motion pictures. Officers 
and crew of the alreatly overcrowded Sumner 
gladly made room for 1s, 

Karly the next morning, Sunday, March 3, 
some of the crew gave us out first taste of 
what they called “‘duckin’.” With their as 
sistance, we Iomded ourselves and the inevi- 
table boxes and cases into one of those wowder- 
Tul seagoing trucks known as a DURKW, 
or Duck, which was bobbing at the foot of 
the quarter-deck sea lodder, The coxswain— 
or should T say driver—tast off and fiterally 
cel wa on the beach (pages 98, 100), 


* The author. now on leave frum the National Geu- 
get Society, is a Photographer's Mate, Jd class, 
v R. He visited Bikini findl Benaeri as o 
nicaiee of i Savy photographic tram. 

Ser May of the fae ‘acihe Oeon with 74 Leland In- 
aris, supplement io Natiowan Gnoomarin Aware, 
Tivcembar, ehh. 

t Sue “Our New Military Words, the Murshalle ly 
VW. Robert Moore, Natinesat Groceapitr ATanarcir, 
Sepictiler, Tes, eapiclilly map on page 329; “eben 
Key feo thee Phectie,"” hy Willaref rice, June, 1942; 

“Americun Pathfinders in the Pacific,” by William H. 
Nicholas, May, Totd: aml “Your Nawy a5 Peace Tour 
ance," by Fleet Admiral Chester W. Nimitr, June, 
Lhd es, 


The 


Fhote¢raphers from U.S. 8 
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_ Sumner Go “Ducking” in Bikini’: Lagoon 
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ne sunmorised clawing ai coral trom landing poibls 2nu inchdrase: bebore th trival wm ib latin of 
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Wh pL’ 


Only one of us pot damp He si 
in¢tautious 26 te. ait wown over the venk fro 
un automatic bilze pump, The laugh that 
went up when that pump started to WOK ave 
ia all aw pool start for the daw. 

As the Duck climbed up the beach, (het 
luca and the tawn criet met us with 2 cl 
cool mornings and rode with us the length of 
the village to the site inal open-air 
church service. ost of the Vibha rs 
were there aheacl of us anc sat around Watch- 
ing while we went through the organized corn- 
fusion that always precedes the making «t 
a Srvc rit jon nicture a LT 


Wwe 


coe | Che 


ct het 


There was the weual ciscussion over camera 


hi 
Lie 


and light angles concealment of mcr 
phones, t En: piled ol “stars” aml ‘‘exiras, © 
With much peering through a viewTineer ane 
2 eteal deal of shouting and running abot. 

Finally the Duck was jockeved into place 
(that suilor driver could back a tomk into the 


aitting on palm-fi ber mats 


averace pure with room to spare), the sound 
camera mounted the bow, “mike” lines 
buried! im the coral, the minister instructed 
to screen the one nike {ram the canvera with 
his body, goed th nike suspeercled 
We were teacdy to “roll ‘em 


eT EB 


bs inl 


in a polm tree 
Lealinis +e cream birt Wike” 


The setting woes idyllic, with a native hut 
Of mtim ane panelanus eaves aes the preen 
laroan in the at) the nelives 
it the fect ot their 
thinkgster in the shade af the whi 

Did Tsay wiertering palms? To the humn 
ear it may sound like a whisper, but to. the 
fecorcler : mike if 1 a chet Davis. wear- 
nmétantiy rename! them 
ane so they Temubinec 


eT re 


Spering: [NLT 


ing the earphone 
RA TROT eg palin, | 
Titi] we belt. 

The istanders acl corre! on a 


CONVERSATION SOT LOTS, [fee ETT 


desultars 


Cyril 
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slight attention to us. When actual shooting 
began, they followed instructions fram Com- 
munder Spencer and Chief Photographer's 
Mate Woodward, relayed through our inter- 
preter, to the best of thelr ability. All were 
interested and belpful—for two thkes. 

When it was decided to do it all a third 
time, there were some smiles and discussion, 
but when we started the “just once more” 
routine and follower that with close-ups, they 
decided we were crazy and bepan to wander 
off, muttering. 

If the poor minister didn't already know 
his service by rote, he did when we finished 
(pies 105, 104), 

After noon chow aboard the Snmier, Lin- 
coln, the assistant cameraman, and T Gormered 
the crew's: interpreter, James Milne, a native 
of Tarawa in the Grilbert Islands, and bope- 
fully. tried to learn the local language. 

In a half hour Jimmy had given us the 
aphabet, with instructions. for pronouncing 
each letter, and a glossary of words that would 
be most helpiul in placing the natives for 
cameras and mikes, 

We had been met with a smiling hello from 
almost every native on the island and de- 
cided to return the favor in Marshallese; =o, 
upon returning to the beach, I tried out my 

“Vok-we-yuk" on the first elder | met, care- 
fully pronouncing each syllable. He lauyher 
heartily and came back with a lot of other 
words and something that sounded like 
Yokyuk.” 

[ tried again andl soon had a crowd, all 
trving ta help, We frnally catnpromised on 
“Hello” antl T mide a strategic withdrawal 
to await further instructions. Lincoln fared 
little better. 

An hour with Jimmy that oight enabled 
we io make ourselves understood without too 
much pmusement when we tried again the 
next morning. 

The ish mchiak exhibited keen delight in our 
efforts to Jearn their language, They laughed 
a good deal at our blundering, hut tried te 
help, A request to Jou) em fi jet (“please 
ait here” )—got a much quicker response than 
If telaved through Jimmy. Amel (think 
you | from one of us for some small service 
never failed to win a smile and a Ain jonj 
(literally “we please” or “you're welcome” ) 
in Teturn. 

Huniry? Prospect the Cooking Pir 

As the moving-picture crew progressed 
through the various phases of native life, 
we gained a [air insight into the lives and 
personadities of the Bikinians. They are a 
friendly brown people, small in stature but 


beautifully formed, and apparently very 
healthy. They Joaf and sleep during the 
midday heat, but are active enough in the 
early morning-and after 3 p.m. 

Food from the sea and reefs, the palms, 
pandanus (screw pine), and other plants, Is 
prepared On 2 series af community tires: built 
in pits jut) above the beach. The fire is 
illiwed to burn down to coals, and then the 
food, wrapped in leaves, is buried in the coals, 
covered with jshes, and left to cook and keep 
warm until late the next ly. Anyone feelin 
hyngry just digs around in the heap until he 
finds what he wants- 

Like most small boys, those of Bikini al- 
wavs seem to be hungry—at least they were 
always vither eating or prospecting the conk- 
Ing pits. 

Thirsty? Drink Coconut Milk 

Water for drinking and washing i4 caught 
on large sheet-iron-covered racks arranged. to 
dtain inte, covered concrete storage tanks 
(page 109). However, there are plenty of 
green coconuts to be hind for the picking, anel 
met prefer to satisfy their thirst with the 
milk from these. 

The fruit of the pandanus, when chewed, 
yields » mililly acid juice which also is a 
geod thirst quetichér, The dense brush that 
crowds in from the windward beach provides 
tard toot and edible fruits and berries, 

Sprouted coconuts ‘contain a ball of what 
looks like wet cotton and is called yw, This 
is eaten raw and has a rich nutty flavor. 
When cut of right at its fanctore with the 
quter shell, the shont from the same nut 
vields silt nutty core about twice the 
diameter of a pencil and several inches long. 
This algo is eaten raw and is considered the 
creotes! delicacy to be fotind in the islands. 

Fishing: is done with spears ond also with 
sell handmade seines much like the modern 
vill net. Fish are surrounded and drome! 
into the meshes, or the net is run owt im a 
crescent from shore, and then both ends ure 
pulled in together, bringing the fish olony. 

Some fish aré eaten raw, All are killed 
a5 som) a# caught by severing the spinal 
card just back of the bead. 

The fisherman simply bites in with his teeth 
and hangs on tntil the fish stops wigyling. 
Some Of the younger boys ore quick enough 
to catch with their hands the fish trapped in 
the tide pwrols. 

Because they are a circumspect people, the 
islanders bad a high time laughing and point- 
Ing when any of us went switnming, with or 
witheut our trunks. 

Island etiquette reserves the lagoon beach 
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Idland Bove Mastered the Game of Darts in Short Orde: 


Alter po fow alas if practice. thi ‘ere able tu give pointer io Ubbet Boen'’s Mate Dillon i the 
Thiet ric, Phe beard anal thiris at part i ite recreation eeuipeent loneled on HBikint ine DL SS. Nas 


pre cone Beale] to the fort tests 


with tte clean sarvl bottom for the women, every white mon around. Thev were much 


cnc requires the teen LO Se the sen beach be- disappointed io tind that most of ws could not 


hind the barrier reet. This outer lagoon & = camps 
alrrieest COM letely coverca hy coral outcn [- (href Fh Lographer Wate Woodware Is 
pings of all sizes ond degrees of roness, a very excitable man: When things dent go 


shar] 
making it avery dangerous place for the ut to his liking he t apt to explode inte pictur- 
initiated while minh, eique profanity, 

The well-developed native sense of Hume Both the language difference and the a 

Ne Well-eveinped NOTVE Sense Of NUIT boty UMP Cee Ot Lhe Bie 

led to much merriment for all hands, Chief with which we had to work contribute to 
Basins Mate Dillon, of the Samer, hod o frequent misunderstundings 
full set of store teeth, am] when he took At such times Woody's words tumtled over 


them out in front of a group of small fry one another in an almost continuas stream 


he nearly created a riot. aiding to the confttsion and delighting {he 
some left ina hurry, but most howled with natives with whom he was working, After 





laughter and then demanded on encore from ote of these outbursts, Jimmy contided to 
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Jibaj, Bikini's Wlintster, Hicaids irom iss Vlorshallese Prayer Book 
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Sound muiien-picture equipment recoriis thi 
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some of us that the iloancers hac asked hin 


4 Nienocle (ireates o Sensation 


Tia}, the minister, wore gold-rimmed =pec- 
tiches. and sent of the vounger men wore 
OVY+issue SUN foggies: So those of ws who 
riatses came in for no special attention 
Woody was different. He had a monocle which 


“loony for chseup Work Phe tre 


Wott 
3 I ‘ 
ka LES 


1 acrewed tt into fre meht eve to check 
ens setting be created a furor. The isinnders 
and giggled, and them fol- 


o study this phen 
an bour later I saw a couple of 


nis ) 
noite, Whispered 
lowed Him arcunrl 


Less (ian 


Pine LE 
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militarr cao ana his priced Bold-rimmed epectach 
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fay We a i | 1 it | BS Caaeteta t [ie ick eae Pte Fes i, 


Lali, wit 
method of gchersting the 

Woody has as goed 
the rest of ws and 


the devilish littl 
of tin, Woody’ 
monocle. Fortunately, 
a sense of hummer as 
Lert eer cals 

The téland form of 
ate tly Ein eg TED Pee. 
and arbiter, not king 
af the older men ond 
Much) Tespec lett, 
the others for his ability o- 
only 
is satished with the results. 

Through the chief, the Bikini 


spaneiite to the King of te Iai 
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Government is, ape 
Juda BS chiel 
[fe is assisted by some 
the minister, who is 
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holes bis pos long as the majority 
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Chain of 
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The Belle of Bikini Forgets Coquetry 


She made eves ut U.S. satlot 


her 


the Marshalls. Family seat of this chieftain, 
who holds his post ty right of imberitance, 
is on Adlinglapalap Atoll, which was held by 
a small Japanese garrison during the war. 

In the event of the Bikini chief's death, he 
may be succerded by his son or another mern- 
ber of bis family, bul only with the. consent 
of the rest of the population, Appoarentty, 
imetead of formal elections, evervone just 
aorees ond that ic that. Simple, tust, and 
elicient 

Home butk 








ing is a rather simple affair. tr, 
The builder jfust picks o spot to his liking 
that does not interfere with any previous 
cheice and sets a few palm masts in the sand 
To these he notches and ties beams for the 
flour ane the framework for wills 





carrics 


to Plow TDhorts 

ahd giggle! qtal bhisked when they souke to 
Here she joie lind lieve i a fame ofl marksmanship 
deviloped surprising poturacy in tossing the feathered « 
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F a ond reof up te the de- 
| :* sre hehe, 

A\leanwhile, the 
wornen of the family 
have been cutting one 
Urving palm amd pan- 
danus leaves anid plait- 
Ing them into matting 
for ihe walls onl the 
Newer ting. whith is ct 
Sm) round poles, 

[he rather steepls 
mitehed soot te thatched 
WIth cried pum fronds, 
which do @ good job 
of keeping cut the 
weather 

Openings for door 
and Windows are 
framed of small palm 
poles: and hung with 
more of the beautifully 
WoOYEn Matting, ar- 
ranged so it can he 
rolled up and fastened 
Hut ai the wav. Some 
of the wall panels are 
made trom single palm 
fronds, platted to dea 
thé samme iT itt is Oo rec 
erm Venetian blind, tet 
ting in tight ane als 
ancl keeping out sun 
and Peeping Teme 

Mt several points 
around the village, usin 
ally close to the ‘larre 
concrete water tanks, 
were Sonal] terntitke 
sttuctures of chosely 
woven matting, which 
Were anchored 
down. Jimimnyexplainec 
thut these were the cooking houses, draeeed 
over the open fire liy the cooks in the event 
af oa cloudburst 

Back in the brush at the edve of the ravine 
that ran the leneth of the ishined were litthe 
thatch enclosures use [or sanitary purses. 
Aiost of these were tmrodied, Almost in the 
center of the village and right beside the main 
‘street’ was a father dilapidated hut which 
Jimmy told os was the local house of i] fame. 


Tebarecl yirittcsiers 


ita [puge LOT) not 


Islandere (lever with Their Hands 


We found the Bikintans to be very clever 
with their hands in the use of palm anc pan- 
danus fiber for building, omamentation, fish- 
ig Fear, and other purposes 

Palm-fiber cordage is mace both by braid. 


Furewell io Bikini 


ing ant) by rolling ane 
comes In many sizes. 
Both palm aod punds- 
nus heaves are iver! for 
weuving ated plaittner. 
Juices extracted from 
berries und roats are 
med for dves. which 
are soft and blenrd well 
with each other, 


Woven Bracelets 
ot S32 Foch 


Among the decora- 
tive articles made hy 
the ative fre Liriice 
less, woven of palm, 
pandanus, or both, amd 
arving in witith from 
half an inch to three 
times that, As many 
az faur colors were 
wivrh inte 
Versions, and the gen 
metrical pute were 
well desiened und exe 
cubed. We were for 
tunate enough ta bry 
some Of these vl the 
St ithitury Government 
price of Sf each. 

After watching the 
mrs ntking these snd 
leurning that tach one 
required about three 
days of continuaus 
work, | wondered) whic 
was tuking- advantace 
of whem, 

We were not able to The 
obtain any of the Woven 
civarette cases that 
match the bracelets, 
bhecwriise every Ine Wis. tow Dusy preparing Wit 
the move to Rengerik to bother making them. 

The windward, or sea, bench abounded with 
shells of all shapes anid sizes, which the men 
collected pol the women polished and strung 
an patm corm ta form necklices. Some at 
these necklaces were of rare beuuty, but they 
seemed to be made only for trade goods, az 
[ seldom saw them worn with any but every- 
day clothes, 


Sere 


filers are 





Here: (Jothes Are So Problen 


Clothing seems relatively unimportant to 
the Bikmians in their day-to-day living, The 
women usually wear the long, shapeless cotter 
print gown intraluced by the missionaries, 
adorned with native jewelry and such odd 








finthid hs 


lay 


—- 


r q . 5 | mH El - T a | 
From Dyed Pondanus Fibers She Weaves o Cigarette Cinge 
tWisted, then woven inte shape aver o woolen form 
In precizce peamwinc patierns Thi 
bernie af the tosh to leave the island, andl the comes become unobtainable 


work coismd soon after the authors errival 


things as: (al jackknives and discarded 
identiication tags, 

The men sport a strange attay of garments 
Tanging irom bhiue-serme trousers and white 
Whiters cout to tattered clunearees ancl bat- 
tered son helmets The vounger children 
wear noo more than mother demands; usaally 
nothing at all, Shoes are highly prized— 
mo are worn until they fall apart. However, 
1 hey afte At DCs y, 24 fo none seems fo 
mind the sharp coral am! burning sand. 
Actually, walking in the yielding stuff is 
casier barefoot than with shoes, 1 soles are 
nit too tender to stand the waif, 

Perhaps the most hichly developed mative 
craft is construction of sailing outrigger ca- 
Hoes, ranging from 15 to 245 feet, 


108 


The hills are built of two palm Iogs, The 
lower one is carefully tapered lengthwise to 
form the almost knifelike keel, and is cow 
out to 9 thickness of about one inch. The 
ends of this ka are formed to match the 
tapered ends of the upper log, which ts much 
longer and larger, hollowed com, letely throueh 
the center, and fitted to match the recess in 
the lower one. 

The joint between the two sections is care- 
fully fitted and the sections then fastened 
tovether with finely twisted palm-fiber cords 
passed through belies iirilted near the seam. 

An ingenious toggle 1 ent on the 
inside of the hull permits tightening these 
coms whenever necessary, The seams art 
colked with a cottony fiber obtaine! by beat- 
ine dried pencanus leaves, and the swelling 
action of the water makes a nearly watertight 
boint. 

Some hailing is always necessary, perhaps 
because the boats are hauled euton the beach 
in the blaxing sun when not m use. One or 
two of the hulls-we saw had been constructed 
with planking for the upper section, and we 
faw an occasional nail used to reinforce the 
cordage or to repair.a break. 

The outrigger booms, float, and decking 
dre all carefully mortised together and se: 
cured with the palmi-cord lashing, Standing 
wnd running rigving is of palm fiber in an 
assortment of cee. hut the sais we saw Were 
af canvas. When furled, the sails are pro- 
tected by a waterproof cover of pandanus 
matting. 

Boats That Sail from Either End 

These craft ure so designed that they will 
sail equally well from either end. The mast 
is stepped in a sort of universal joint. Ad- 
justable stays are used to control its angle 
to the beam and its rake aft. 

The throat of the lateen-rigged sil is. at- 
tuched to that end of the ‘hull which is most 
convenient in nelation to wind and course to 
be made good. Instead of turning the canoer 
through the wind, the islander simply unhooks 
the sall, transfers it to the other end of the 
Canoe, and refastens it, In less than a minute 
the craft is headed in the opposite direction. 

This reversing operation is complicated and 
requires the: finest. kind] of teamwork. It 
legins with a great deal of shouting between 
the helrsmonr and crew and some hasty 
scampering about. When everything is Teadly’, 
a zingle command is given and the yards are 
lodsened, walked arownd the mast, amd re- 
fastened im the new position. The mast is 
set at a new angle and the boat is off on ber 
my COUCSE, 
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After watching this perfornumee, we found 
it easy th understand why fat men are une 
popular as crewmen aboard these cances, which 
have a maximum beam of about 14 inches. 


Outrigger Outraces Whaleboat 


Commander Spencer wanted some close-up 
footage of an outrigger in action; so part of 
the camer. crew set out in a whaleboat, and 
the test photographed the launching from 
the beach. Almost as soon a5 they hoisted 
sail, the native crew discovered that they 
could overtake and pass the motor whaler 
ut will. They were delighted and began to 
show off ata great rate, grizing coral heads 
and the whalers stern and in every way 
proving themselves good sailors. 

The performance continued omtil they lye 
came careless and had to be fished out after 
capsizing. Before the catoe had been en- 
threly bailed out, the sail went up again and 
there was a race with the powerbont for the 
beach, The outrigger won easily. 

The island schoo! had been housed in the 
government building which, with the church, 
had beer dismantled and taken to Rongerik. 
As a result, school was suspended until alter 
the move, and the brown youngsters. were 
really enjoying the wnexpecied holiday. The 
minister and same of the other older men 
ft) ised the study of reading, writing, and 
arithmetic. | 

I saw several printed prayer and hymn 
hooks at church serviess and there were 
books in several of the homes, 

Arithmetic must have taken a thorotigh 
hold, for all knew how to count and the value 
of American money, Lf the brown children 
are as: apt at theit three R's os at picking 
up English words and phrases from the Navy 
crews working on the islands, they must be 
a delight to teach, 

Each night during our stay abiurel, sound 
motion pictures were shown on the afterdeck 
of the Sayener, und the captam nearly always 
caw to it that some of the natives were pres- 
ent. | tried to interpret the expressions on 
their faces as they sat there in the dark, 
completely engrossed, What must they have 
thouuht about ao Roy Rogers western, a 
Hollywood bedroom farce, or Mickey Mouse 
in technioolor. 

When | questioned Jimmy obout this, he 
shrugged and asked, “How can I explain it 
to them?” 1 still wonder if they were able 
io Connect the untics Of the camera and 
sound crews in davlight with the enormous 
shadows and booming sound they witnessed 
cot miei. 

One reaction to the white man’s doings that 





Porewell to Bikini 
we oll observed 
their complete awe 
LST 1108 re 
turned frown Ronrerik 
ond pushed her blunt 
bow up on the bench, 
Despite their 
t hie ‘Sdn ner and the 
fact that TIOS had been 
there before, they just 
couldn't bridge the gan 


Wits 


wien 


= if 
‘ Pe sie 
Visits {i 


eh Weer the 75.4 hot 
wulrigecre and this 


enormous “cunie” with 
her bow towering above 
then. 

Jimn prowaly 
boasted nt bed seen 
even inrger shins, but 
they took the wind 
right out of him by re- 


Vy 
th 


Pisin fia Lig | beet, 

NOE to be outdone, 
Lincoln ex 
mained that New York 
SKVSCTapers were 
hin as three LS'Es lai 
end toend, Even fimmy 
couldn’ bLaccept that one- 


ig Li I . 
young 
u 


and there was much 
laughter and fun about 
Lincoln “long tolk.” 

esnite their awe, 


none of the natives had 
any fear ol 
Hd) 4S Sort 
ramp was down they 
swarmed aboard ta 
look around, In fact, 
the children would soon 
have overrun the ship 
tl there bad been no 
guards to stop them. 
One by one, other ships had been 
the Svwener in the lagoon, anc 
COTE to Watch the Tun 
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Bikinis “Old Qaken Bucket™ Is Made of Tin 


iter siill tastes good. Cinterns on the 
which enllect the rain and channel] it 


innkine pn Tal anial 4 


Hit tam irom the concrete 
ial) pre Cork With sheet-inon racks 
into the tunks This wives [or 


Water 
rica 


wale! 


after much discussion of pe gre, film speed, 
there wie wm fusillacde of shutter clicks, 
When it came time to fea the final cere- 


JOININ 
officers etr.. 
with a 


their 


ashore encn 


camera of some description, 


Islanders Become Mlovie Actors 


From a commercial newsreel team that had 
preceded ws by a week, the islanders had 
learned the meanmeg ot a camera. Ohe voung 
pirle were especially susceptible ane reid 
ond posed as soon as o lens was turned their 
however, Gy the third diay ot aur stay, 
were so many photographers around, 
all shooting ot that the girts hardh 
knew whom ta pose for, As soon as one 
of the professionals settled on an angle, sev: 
eral of the omateurs fell in around him, and 


aah 
there 
Once, 


mony at the Httle cemetery above the beach, 
there wus than the usual amount of 
trouble mm pl Wing lhe cast. Everyone wanted 
to face the camera snd be in the front 
row (poee TO), 

Phe villagers had-assembled at the cemetery 
In response to the town eriers call on a conch 
shell, Jihbaj, the minister, was wearing his 
prized: gold-rimmed spectacles on the end of 
hic somewhat flat nose and carrvimg his 
pravec book (page I03). 

When | had mace sure that the micro- 
phone, concealed in shrubbery in front of his 
station ot the central grave, wus OpPerm tinge 
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When He Opens That Box, His Audience Will Feast on K Rations 


In their hushe bo sample something mw, some of the yilager= lost the eeve for opening the mmill con- 


link 
the ishinder talaner core of the baby. 


Lo Wane it 


mroperly and had helped to get some of the 
ahers in position for the camera, I had an 
opportunity fora few shots with my own 
camera antl a chance to observe the native 
inery, 


Sashes and Flowers Being Worn 
The women were wearing ankle-length 
owns of some fine flower-print material. 


‘lost wore a sash around the waist, and some 
of the dresses had puffed shoulders, some- 
what hike the huttertly dresses of the Philip- 
Lines, 

Nearly every woman had a flower in her 
hair, ond there were leis of all descriptions. 
Others wore numerous strands of the cheap 
glass trode beads which are so much 
beautiful than the native jewelry worn with 
everyday clothes. 

Jibad and ome of the other elders were the 
only men in dark clothes. Nearly all of the 





lexs 


The hove solved that difficulty fe unpecling the tin ribbons with their teeth! 
Such a job, and teary all other work on the island, is delezated 
Chiri occupations pmong the men ore -tehing pnd loafins, 


An unusual sirhi 


others were mn spothess white and had flowers 
around their oecks-or a single blossom in. their 
teeth. The children, completely clothed for 
the diret time since the church service on 
the Sunday we arrived, were ucomiortably 
clean and showed it. 

The cemetery bod been cleaned of dead 
leaves and trash and the graves freshly 
decorated with Towers and fresh palm fronds 
The Jap beer bottles which decorated the tops 
of some praves had been carefully polished 
and realivnent, 


Farewell to the Dead 


When everyone had been placed to suit the 
cameramen, jfibay tock up his station andl 
made a short address, led a responsive praver, 
and gave a brief benediction, committing the 
departed to the care of God, Tt was yery 
smple antl very effective, The only jarring 
note was the necessity of doing the whole 


Furewell 


thing twice for the benefit of the sound 
camer, 

While helping to pick up mike cable after 
the ceremony, I noticed one of the younger 
men i an earnest conversation with Jimmy, 
which, from their gestures, seemed to involve 
viet, ‘Investigation disclosed that Laiboet 
wished, Jimmy to ask me if 1 had enough 
film to spare for a shot of himself and family 
nt the grave of his sister. We all moved 
down, the shore to dhe grave where they 
oouped arcund the headstone and 7 made 
my shots (page 11}. 

In the usual rush there wasn't time to go 
inte the reason for the request, but the ex- 
pressions on the faces of that family were 
oo sincere that IT suddenly. found there was 
an unusu) amount of dust in the air. 

Duck Serves as Moving Van 

About noon of March 6 the natives began 
loading their possessions aboard the 1108. 
The Suener’s Duck went into the village and 
returned with a strange assortment of boxes, 
bags, and bundles from which protruded all 
sorts of howsehold gear. 

The top of each load was covered with at 
least o dozen naked and grinning brown bevs, 
all having the time of their lives, Until now 
they had been kept off the Duck to prevent 
accidents. 

The Duck was driven up the ramp into the 
tank deck and unloaded there. Each sucered- 
ing load brought more strange articles which 
had not teen in evirence when we were work- 
inf around the willawe. 

‘Several loads of dried palm and pandanus 
leaves for home building on Rongerik were 
followed by a ton or so of palm matting and 
a whole load fi corrugated sheet ion, sal vaged 
from the rain-catching racks to be re-used for 
the same purpese, 

Moving went on until almost dark without 
filling more than a small part of the cavernous 
tank deck or greatly reducing the piles on the 
beach, 

On -one return trip the Duck tock ashore 
numerous cases of K rations, which were dis- 
tributed to each family according to meer. 

These cases are put together to stand the 
rouchest kind of traurrell ing and the rigors of 
tropical heat and rain and are almost im- 
possible to open without either a crowbar or 
dynamite, The villagers had neither, hut the 
Outer case: stepped them for only a few 
moments (page 12). 

The watertight cardboard and foil wrap 
pings of the individual package: were more 
difficult, and their exertions over them were 
good material for the motion-picture cameras, 


to Bikini 
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In the haste to open the packages, some of 
the keys for opening the cans inside were Jost 
in the coral, This worried no one for longer 
than it took one of the Boys te discover thot 
he could peel the ribbon out of the cans with 
his teeth. They all tried it with more of less 
success, to the. delight of the assembled 
CAMErAnen. 

They had seen the candy packages before 
and made short work of them and their con- 
lents, but the tthe cellophane packages of 
lemon powder were something else. Jimmy 
finally got the idea across by telling them that 
the powder would taste somewhat Ike lime 
juice wher mixed with water. Tt was the best 
we could do, because Jimmy had never seen 
a lemon, either. 

By dark the entire village was strewn with 
discarde! K-ration wrappers of all kinds and 
a let of tmoepened envelopes of the lemon 
powder. Apparently, they cared even lees for 
it than most of ws «id, 

During the day, we of the motion-picture 
crew had moved our pear from the Swener 
whe were to spencd the next two days and 
nights aboard the LST 1108. 

After the nightly session of cleaning fin] 
checking cameras and typing picture and 
sound dope sheets, we gathered on the bow 
ramp to watch the afficers and the natives 
hurting hermit crabs on the beach, Officers 
wanted them for fish hait and.the native 
wanted them for food, 

Early Thursday morning the rest of the 
islanders’ belongings were brought aboard, 
and the crew of the LST hoisted the outrigger 
cates over the side and made them secure 
on the main deck, 

About 2 7, wt. the last of the natives came 
aboard, and the crew started preparations for 
getting off the beach with the tide. 

Battle of the Aeroxal Bombs 


When the tank ramp and bow dours had 
been closed and secured, the bos'n'’s mates 
started issuing aerosol bombs, those wonder- 
ful dispensers of sudden death to insects, The 
brown Children learned to operate the bombs 
immediately and quickly developed a new use 
for them. Soon the enclosed deck was awarm- 
ing with children, each with-a2 bomb and 
trving to catch his companions from behind 
with the spray. 

The air became cloudy with the vaporized 
poizon, and if there was a fly ar any other 
insect left alive, it wasn't their fault. The 
only pest we found on Bikini was a swarm of 
what looked like common houseflies, many 
of which had come aboard with the native 
gear. 
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A Deep-voiced Member of Bikini’s “Amen 
Carner: 


Ai church serviers. thia wilhieter gave the 
roacourazement ord repertory i Freecnint 
His Sundyy uttine includes dark 
hice dentm sort, aml a highs Ay bead 
attendant’ Wihh SNivy pint Subotituting lor 


huttons: caiciglly: proud of bi 


mites ted 


Ont 
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There were no fits: on Bongerik, ane the 
Navy hoped to prevent the transfer of breed- 
ire stock, 

The captain of the 1105 had provided 
mikint, gcd sererpe ct {tie OUITI REEF owners Spent 
the early afternoon painting the hulls ot 
their boats. The rest of the villagers con- 
eregated on the main deck to watch and 
comment, Soon several groups were siricing 
and gradually all joined in. 
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The timp comecting the upper ane tower 
tonk decks hil been lowered, and the VoMUIN ee 
generation had a let of fun scrambling up and 
down, this and aver the rest of dhe lore port 
Of the ships until we backed clear of the sand 
: P.M, 

As the ship turned to head out inte thie 
lngoon, the natives: lined the port rail and 
began to sing a song of farewe Lint now, 
nine Of them had shewn much emotion over 
waving, but a8 the island dropped on the 
horizon their faces become yery solemn, anc 
= HT cif the Wien emitilert when they thowcht 
no one could see 

Within at hour Lis was wallowing varie 
Open Seal, OFF Gore for Rinverik. Until we 
had es i | ured Our gear gains the motion at 
the boat and Sis prossi bail ity of water clamage, 
we had Httle chance to see how the natives 
were taking their first voyage on a lirge craft 
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Unique Moen of an LST 


We were working in the forward section of 
the lower tank deck sil hal some difficulty 
petting mocustomed to the inimitable metion 
of an LST l Jookrrl aft mest ae Lhe atin hit 
one puirticularly heavy sea and saw the whole 
structure bend Ind Series of waves a= the swell 
passed under us, ‘The others, Davis and Gin- 
coln, had seen it, too, pd we hastily finished 
lashing armel went on detk—tor aur 

Twas the only one who hid any real diff 
culty with seasickness, antl mine wis such a 
light case that I] soon wns able to enjoy the 
miching and rolling amd observe the matives 
Except for one about three months old, none 
of the children seemed to mind at all Some 
realhy enjoyed! tl 

Nlost adults were tag busy with food for the 
iamily and accommodations for the niht to 
be worried for lone, but several women ancl 
two of the men became very il, Jimmy had 
expected enine cf the women to le Uys, but 
wae mich <utprite!d when the men were af- 
fected, becouse they were all such excellent 
aailirs and hac spent ao much time in canoes 
in all kinds of seu conditions, The water was 
not rourh. according to LiOS’s crew, bet for 
he th was roieh eno, 

For chow, the mss Came 
kettles of rice and stew down to the lower 
deck for the Bikiniams, After supper we 
aeithed down on our side of the harrier and 
they on their to watch a moving picture. 


cimoks huge 


Arrival at Rongerik 


Everyone tumed in carly and got-as much 
lean a8 L108 and the Pacthe would permit, 
There were 30 many strange noses rintine 
throweh that echoing ateel hull that T won- 


Farewell to Bikini 
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Biddest. Mystery of This Strange Device to Young Bikininns—It Rings o Pell! 


Earh time Hugh A. lawn 


pireducthoen pond bier of the photorriphic. unit, typed clive to the end of 
mitcl the ¢cotrage warning tone sounted thete onluokers searched for the source of the soul 
and microphones soon became CMmmmntiplace to anid VRID Sers het the 


(a re Pa 
iwoewriters loud clacking, ils 


miraberiods use Which ther couldnt comprehend, afl above ell iis bell, bel their interes 


dered what the brown people thought about 
our mode of transportation as compared with 
their own 

Shorty after breakfast on March § a shout 
went up irom the foredeck, and the natives 
all erowrlead the roils to get a look at an tstord 
Of the bow, Ji was the first of many small 
tshirts red rials We @* pase BS AEP ATT seat the 
Aeon teward Rongerik [sland ftteel! 

There was much excited chatter as we 
headed in toward Rongenk's beach, but this 
unon fave wiv Lo disappointment when it was 
found that the tide was wrong for a landing 
andl that we should have to wait until late 
in t hye af ternary 

[ was fortumite entioch to be atle to on 
more with fn atvance working purty and 
sume Of the officers and cameramen, Eon- 
rerik, 1 found, was not as large as Bikini but 
had a mich wider beach, with deeper water 
ad moch heavier vegetation, The palms 
were not only more plentiful but yielded much 
larger nuts than those on Bikini, There were 
Heo plenty of pandanus trees ond alone the 
sea beach a profusion of hibiscus, 

A quarter-mile away to. the southwest and 
connected by a sand bar that could be waded 
uctoss ait low tide was another smaller island, 


This was o esting grovind for ao multitude of 
cea birds, which at Bikini had been con- 
spicuaus by their absence, 

A few yards inland from the beach were 
ihe frst of the weood-framed, pivwood- floored 
tents erected by the advance party of natives 
mid Seabees. Aluch of the thick brush had 
heen cleared away, but there was atill an 
cnonmeus mmwint of work. to ie dune before 
the site would be as: attractive os the ome at 


Bikini. 
Tent Ready for Every Family 


Commander Grieve explained to Juda 
through his own interpreter that each family 
wits ta choose its own tent and that Juda was 
ti muurk the name of the owner beside the en- 
trance with the red crayon provided. Soon 
each of the tents bore a nome, such as Judo, 
Jonien, or Laiboei 

Juda ond Jibs} settled down on the floor 
of the chief's tent to associate each tent with 
the plots indicated on the chart provided 
by Commander Grieve, They were making 
littl: ‘headway until Jimmy come along. to 
help, : 

The rest of the islanders began to help 
the advance party, clearing away and burning 
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A Hikimn Family Says Farewell at the Grave of a Loved One 


Latleor?, Welt, helped the Navy photographers 
Eon its conclusion fe weked ths 


some hae 
AuTi 


Lritah and mixing cement for the new witer- 
atoruge cisterns 

‘boc : pr. uw. the 1108 came in to the beach, 
and unlugiing began, Men, women, and chil- 
dren poured down the snips ramp. boneer! 
with evervthing they could carry, while the 
assembled photographers rived’ richiclert, 
rushed about trying for the best angles against 


the setting son, 
The Return to Awajaleon 


There was no Duck to belp this tine, 
so all the heavy pear was left oboard until 
ora rise ene] enihy li nnedivie ABCRSELL HES ‘Lil en 


ashore Faan so, the beach was sory Tit 
tered with the matives’, gear, ond they, were 
moving about in-the-clare of the Hoodlights 
long after dark, trying to get setthed for thi 
nivht, Until nearly mids ight there wis 4 
steal) trickle at them back-and forth be- 


Wee's ani [i Ti leach 
During the evening. “wok wise Teceiverd that 


a plane would arrive at 10 o'clock the fallow- 


who Tihned| thi 
(es mks 


in the cometery 
mince cf fa 


Tillage connor 
tls pootogrmanh 


(juge [tke ) 
OE the breertn ster. 
Ing morming to take the motion-pictare crew 
back ta Awajalein. Commander Spencer was 
in proceed iimeciately Tom Ak waialein To 
Washington, takin with him all the file that 
had heen meposedd, 

here Was so much packing to be done in 
the short Hime temiining that J was unable 
ashore again until 


It owas time to tran. 
fer our gear to an LOVE waitine. on the 
the 


plane 
Interpreter, wih 
with us, had <preacdl the wire 
departing, andl o sizable group i 
new Rongerikans—stopped 
int ho see wa off, 

As pond-byes were being called back mand 
forth, | found mysell wishing that IT could 
sayV, 28 1 had each time before, Arr ay drei 
shall returm tomorrow.” I re 
frained, because there would be no returning 
for me—noor perhaps for them, Civilization 
whl the Atomic Age had conie to Bikini. and 
they hu] been in the wary, 


to grt 
loeeauet hy 
to take us to 
Jitumie, cur was: to leave 
that we were 
f Bikininns 
their home build- 





Mystery Mammals of the Twilight 


By Dowatp R. Grirri 


Harvard {University 


P“yATS! The very word is enough bo send 
our SISters, mothers, ane graniimethers 


scurrying for cover, hands clutching 
their hait and hysterical screams resounding. 

Centuries’ accumulation of superstition, 
hair-raising stories of vampiris, and a few 
olimpses of elusive shapes darting through the 
evening skvy—ihese make up the average per- 
son's impression of & bat. 

Little wonder, then, that when o bat actually 
fies into.an open window the oecupants of the 
rou are thrown into a panic, ‘The feminine 
reaction is one of terror and disgust, while 
the menfolk rush heroically to the defense and 
are soon belaboring the fitting visitor with 
sick brooms, and tennis rackets until he is 
killed or driven out. 

Misconceptions Cause Needless Panic 


Now, bats seen in the United States are ac- 
tually harmless and beneficial animals, and 
practically all the widespread fears and super- 
stitions which they arouse are groundless. A 
list of ‘nots’ is included here in the hope that 
it moy help correct some of these popular 
misconceptions which cause needless fear at 
the sight of a harmless litth creature no lareer 
ihan a mouse. 

Kets are not birds, They are mammals, 
like ourselves, Hats haye fur, their young 
are born alive and nursed at the breast, and 
they have well-developed teeth. All these im 
portant characteristics distinguish them from 
birds, Bats’ wings are supported by the 
finger bones of the hand, greatly elongated, 
the wing membrane itself being skin stretched 
hetween these finger bones; forming an exut- 
terabed webbed Foat (page 118). 

Bais do sat carry beddwgs. Like-all ani- 
mals, including turds, they are apt to he 
rairasitized at times, One of their para- 
sites resembles the commen bedbug. Tut all 
hat parasites prefer bats to any other animals, 
Lhave handled Uvottsands of bats, hundreds of 
them parasitized, and never have any of the 
parasites transferred themselves to me. 

North dmericon bafs ere not Anown to 
carry any fumen diseases. Neither is their 
hite poisonous in any way, All bat= will 
bite if they ate injured of frightened, but most 
species found in the United States are oo small 
to break the skin. Their bite is nothing more 
than ‘a sharp pinch, | 

Aais do mol gel om women's xair, This 
very widespread! belief is entirely groundless, 


1? 


Bats flving about in close quarters may alight 
Lemporarily cmany part of eme’s heelys, but 
the animal which can wing its tortucus way 
through pitch-black caves and thick forests 
is far too clever to -eet itself tangled in any- 
thing as obvious as hair, 

Bats ure not blind, The old expression 
“blind asa bat" is: misleading, for bats’ eves 
are entirely functional, However, bats rely 
primarily on a keen sense of hearing Lo guide 
their flight, and a bat with its ears stopped 
but its eves freé cannot avoid obstacles. Fv 


listening to the echoes of their own high ertes, 


innudible to human ears, they thread their way 
through the absolute darkness of caves. ‘This 


remarkable method of perception takes the 


place of vision for the bat. The ‘proof of 
this, brought out by recent experiments con- 
ducted by Dr. Robert Galambos and the au- 
thor, provided one of the most interesting 
highlights of my years of study of the habits 
of bats (page 133). 

No bat in the United States swcks blowd 
—or bites or attacks anything larger than in- 
sects except in self-lefense, The vampires 
which form the basis for so many stories, 
legends, and superstitions are found only in 
the Tropics: They bite sleeping animals or 
men and lap the blood which flows from the 
small weounel. 


Camera Catches Bats in Flight 
Bots are the only living vertebrates other 
than birde—and man with hic flying machines 
—which possess the power of flight, Many 
animals, such as flying phalangera (marsupi- 
ale), dying lemurs, and our common flying 
scttirrels, can glide from an. elevated point 
for a3 much as 100. to 200 feet, but they must 
always lose altitude and cannot long sustain 
themselves in the air as bats and birds can. 
Through the remarkable high-speed pho- 
tography techniques developed by Prot. Har- 
old FE. Edgerton at the Massachusetts Insti- 
tute of Technology, we mow can stop the 
flitting shadow which is a bat and show, 
in clear photographs, exactly how it uses its 
ree 
On learning that 1 was studying hats, Iro- 
fessor Edgerton asked me to bring some to 
his laboratory where be bod evolved his 
macthods. af raking photographs with flashes 
of liht lasting only obowt 1,°100,000 of a 
seco. 
When I first arrived, the camera and lights 
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fh LC. ilpa rij 
Warned by Echoes of Its. High-pitehed Cries, » Bat Banks Sharply to Avotd a Wall 
How close it hos come without striking is shown by the ehailow, With eves covered, hate still fy umerringly 
but cover cars oF meuth ul they cannot avoid a -omck-op. Thic ont wor-enuicht-in tell flight by Dr. Edeerton's 
high-pecd coment. developed at Massuichuretis Institute of Technology, whlch also mide the piatographs on pus: 
i2o and 134. Propections like wing-mounted mochine guns are claws corresponding to thumbs (page bi7), 
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were set up at one end of a large room con- 
taining many tables: covered swith amplifiers, 
atroboscopes, and other electronic devices in 
various stages of construction, any one af 
which provided innumerable small crevices 
into which bats would be likely to crawl away, 

“Make your buts fly in front of the camera,” 
our best styeecsted. But with so many im 
viting retreats at hand, the bats had other 
ideas, One promptly lost itself in the maze 
al apparatus, _ 

After several unsuccessful attempts in 
smaller rooms, Professor Exdgerton devised 
an ingenious combination of a beam of light 
playing on a phitotlectric cell which in tum 
activated a relay, When a flying bat Inter- 
rupted the beam, the intense flash was set off 
and the film expused. 

Photocell, lights, bate, and the writer were 
all placed ina hood about two feet deep and 
five feet wire, so that the hats could be phote- 
graphed as they few sbouwt in this confined! 
space. It was all very chummy, 

Only after T and my bats were closed into 
this hood did 1 realize that the exposed elec- 
trodes three inches from my face carried 
$,000 volts of electricity. We had no aecci- 
dents, however, and even the bats avoided 
being electrocuted, 

The resulting photographs, together with 
motion pictures taken at the same time, dem- 
onstrated exactly how bats fly and how their 
flight compares with that of birds, Bats make 
about 15 strokes of the wing per second, anil 
their flying speed is approximately 10 miles 
per hour, The pholoyraphs on pages 115, 
120, and 134 shew some of the stages in the 
stroke, 

Trovels Traced by Banding 

The bats which thus reluctantly performed 
for the high-speed camera hal been collected 
in the course of a special study of the habits 
and life histories of New England tuits—a 
study which hus led me inte innumerable dank 
caves, abandoned mines; and crannies where 
only a bat would feel at home (paces 121 pnd 
124, 125). 

During these investizations, extending over 
l4 years, more than 13,000 bats have been 
banded with aluminum bird bands to trace 
their migrations, anid) many experiments have 
been conducted to learn more about thei 
mode of flight, their hibernation, and their 
powers of homing and orientation, 

Most of the bats found in the United States 
helang to the family Veapertilionidae, which 
feeds exclusively on insects. For this reason 
those which live in the northern States find 
themselves without food in winter, 
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Our common bats have adapted two 
methods of meeting the problem—hiberna- 
tion and migration 

“Cave bats,” which include the Elinds we 
ano most often in the evening aml find spend- 
ing the daytime in the attics of our houses 
er in cracks in iewmwe trim, pass the winter 
in a state of hibernation, usually in caves, 
Ther are gregarious at all seasons. Several 
hundred:+may gather in o single attic, and 


thousands may flock. into the same cave to 


hibernate.* 

During hibernation 0 hive frequently seen 
bats banging from the tock in compact clus- 
ters, sometimes several humlred on one or 
tw seuare feet, all packed as closely tovether 
as they can possibly squeeze (parges 1220 and 
125). These cave bats inclide the miny 
species of the genus Myotis, the little brown 
hats; the pipistrelles (Pipistretins. svi flavus 
anid related epecies > and the big brown lat, 
Eplesinus 1. fetes. 

Contrasted to these colonial cave hats are 
the much lew abundant “tree bats” (the red 
bat, Laces borealis; the hoary bot, Losiuras 


emercus; and the silver-haired bat, Lostomye- 


teriy nectivagans), These species are often 
seen flving about in the evening, but they 
do not congregate in large colonies, seldom 
if ever enter buildings, and apparently spend 
the day singly or in small groups in trees. 
For winter tood they migrate south, just as 
ao many birds in, 
Mysteries of Migration 

One of the most fascinating mysteries about 
hats i their migration. Everyone knows 
that most birds migrate, although there has 
never been any completely satisfying explann- 
tion of how they find their way or what stimt- 
lates them to start-+ Bats, on the other 
hand, ate venerally supposed to be weak flyers 
and hence intapable of long migrations, 

As a matter of fact, when hats are flying 
In a-stroight Tine they aan make a resnectable 
spent which compares Tavorably with that 
of small songbirds. The flutteriny fieht of 
n hat as seen hunting tn the early evening 
fives an erroneous impression that its flicht 
is weak and faltering; The bat is usually 
chasing insects and thus must flv erotically 
to follow the agile dodging of its prey. 

The idea that some bats might migrate 
eouth originated when naturalists first dis- 
covered that the three species listed above 


*See “Bats of the Carlsted Cuvern,” ty Vernon 
Bailey, Nariowat Gieeleariii MoAgINE, Sontember. 


yOrs. 
fSee “Our Greatest Travelore.” by Frederick (. 
Lincoln. in The Kod of Bivaly, publishesrl iw thy Nae 


thinal Geographic Socket. 
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Ti, EK Tilsen 
Bat Flight as Revealed by the High-speed Camera; Bats Make 
About 15 Such Strokes Each Second 


45 tree bats were tever 
found hibernating in caves 
Since buts must do some- 
thing to survive the winter 
in climates as cold as the 
northern United States 
where all insect life perishes 
i¢ becomes dormant, an 
since they apparently did 
not hibernate, it seemed 
reasonable that they much 
migrate south as bitds. clo. 

Further evidence ap- 
peared when it was found 
that laree numbers of these 
tree baits appéarel in late 
August pnd September 1! 
exposed puints along the 
Atlantic const, Such places 
a6 Mount Desert Eock, 
Maine (40 miles from the 
miiniend), wo the barren 
tip of Cape Cod, Siassa- 
chusetts, where bats were 
not seen at other Seasons, 
suddenly became populated 
with red aml hoary bats 
in late stmmer and Marly 
AU TLAOLE. 

These were evidently 
small flocks of migrants, 
nnd there ate several rec- 
ards of similar flocks of rel 
bats alivhting on ships is 
jur as 200 miles off the 
coast mt this season, 

Tt has never been poserbdle 
to confinm this mugration 
of the tree bats hy banding 
them in the North and later 
recapturing them in the 
South, 25 has been done 
with so many birds. The 
chief remun & that, since 
the tree bate do not conere- 
wie in numbers in caves 
or baiting, mi way has 
vel been found to secure 
enough of them alive to do 
any worth-while banding. 

Or, M. Eisenttaut tn 
hermany hos banded sev- 
eral thinweand bats and re 
captured many of them 
iter, These “returns” m- 
dicate what might be ex- 
pected if large-scale hand- 
ing studies of American 
tree bats were made. 
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Thus Equipped, Bat Banders Purswe Their Quarry Beneath New Frglund Hills 
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His Quest Leads Through Dank Depths Where Only a Bat Could Fe 
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Rain’ and floods have delayed and impeded 
us, but never prevented the week endd’s quota 
of caves from being visited,” 

So zealous did one of my assistants be- 
come that on one occasion he remained uf 
his pest in an old mine plucking bats from 
the wall even after rocks began falling from 
the roof of the tunnel behind him, threatening 
to cut off his only retreat, 
made these abandoned mines especiully haz- 
ards, 

All caves are mot the artes caverns 
open to the public in Kentucky and ph tka 
with their level walks, spacious pussages, an 
electric livhts. The typical New England 
cave has an entrance barely large enough to 
squeeze into, Exploring such caves often 
means a long crawl on one’s belly through 
water ami omud to reach the higher rooms 
where the prized clusters of bats are found. 

Once I asked one of my fellow bat hunters 
to explore a certain side passage through 
which he could barely squeeze, As his feet 
disappeared T heard a muffled remark. A 
porcupine was in the possage abel of bim! 

Immedintely the bat hunter reappeared, 
much faster than he bad vanished. He 
was Temembering a story we had heard about 
a min who climbed a tree alter -a porcupine, 
whereupon the animal backed down the tree 
trunk at him, Isshing its quill-armed tail as 
it came. This one wis less belliverent, how- 
ever, and in these caves we encountered no 
wild animals except bats and porcupines. 

Sometimes the passages are verticol and 
ropes must be used. One cave was at the 
base of a cliff and over its entrance tumbled 
a good-sized waterfall through which we had 
to climb, 

Nearly Trapped by EKising Water 

An adventure befell as when we visited a 
cave in Thacher State Park in eastern New 
York. Out of the low entrance towed an 
iniecent- “appearing brooklet. On our way in 
we could crawl in comparative dryness along 
the eilge of this brook, although the rowi Wi 45 
only two feet hizh in places. But it was ram- 
ing hard that day and the stream suddenly 
began to tise while we were inside. 

We came out just in time, it proved, for 
the stream rose rapidly a few minutes later. 
Had we stayed inside a Hitthe longer, the 
water would have reached the roof and cut 
on our retreat. Then we would have had to 
sit inside and wait, patiently I hope, for the 
ground waiter of that whole mountain to dram 
off through the cave until the stream could fall 
again. 

The technique of large-scole bat banding 
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had to be developed in the course of this 
work, Although more than two million birds 
ho been marked with aluminum bands is- 
sued by the United States Bureau af Biologi- 
cal Survey, only a few dozen hats had ever 
been marked in any way. 

Banding the bats on the hind Jeg with 


aluminum bird hands of the smallest size 


proved satisfactory, Permission was obtained 


from the Bureau to use surplus bird bands 


which carry on the outside 9 serial number 
ond ore mirked on the inside “Notify Biol. 
Surv. Wash. D.C." 

This is'a pwstal address, and anyone finding 
a bird or bat with a band on it should remove 
the band and send it to the Bureau, with com- 
plete information on when sand where it was 
found. In this way the finder may contribute 
materially ta the study of bird or bat migra- 
tions. In 1940 the name of the Bureau of 
Biological Survey was chonged ta the U. 8. 
Fish and Wildlife Service. 

The bands themselves are only, 7 
inch Jong and weigh less than by, of an 
ounce, They do not seem to ianapvenlentt 
the bats at oll (page 128). 

‘O00 Bats Banded in an Hour 

Banding becomes rapid after practice, and 
an one expodition four men banded at the 
rate of 500 bats per hour, at the same time 
identifying and recording every hat. 

Sometimes the banding is done underground 
by the light of flashlights and lanterns. This 
preathy increases the difficulty and discomfort, 
since cave rocks are ‘cold and damp to sit on 
for hours, and drops of icy water have a way 
of eoging from the roof and suddenly drap- 
ping down the back of one’s neck. Jn fair 
weather the bats are taken outside to be 
handed and are then released inside the cave, 

Being awakened and banded dors not 
sermn to to bate any harm, and after fivine 
around fora few minutes they hang up again 
and relapse into the torpor of hibernation. 

It seems likely, however, that they are not 
continuously dormant throughout the whole 
winter. On successive visits to the same cave 
we tsiilly found the bats in different parts 
of the passages, even when they were mot 
disturbed on the previous visit, Probably they 
wake up from time to time and fly about a 
bit, perhaps occasionally venturing out of the 
cave to see whether spring has come yet, and 
ther hang themselves up again for another 
lang Sayers (paARes 1273, 123). 

emation of cave bats and other ani- 
mais is a curious state which is still in many 
respects a mystery to biologists. Apparently 
the animal <imply goes to sleep for several 
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Yawning Mowh and Sharp Teeth Make the But an Insect’s Nightmure 
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months, Actusdly the torpor of hibernation 
is much more profound than ordinary sleep 
The heart rote‘slows to a point where it van- 
net be detected, Breathing almost cesses, The 
bloo] moves sloggichly. The body tempera- 


ture falls almost to that of the surroundinis. 


Lopear Dead 


Hibernating Eats 


Bats hibermiting In a cave where the of 
temperature is 33° F, may have a body tem 
perature of 33,§° F, They feel cold to hondle, 
ranch the  afe atifi ond LINrespoOnsiVe. It re 
tttires chee observation to distinguish a ‘Di- 
bernuting bat from a desc one 

In ite of the jow lewel (a which the meta: 
boatic processes have fallen, a hibernating bat 
will awaken in a few minute: tf handled of 
even cisturtel bry livlita athe | to liciraer, Once 
awake, the bat is lively and active a9 ever, 
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circulation, ane respiration 
Pear Tea 
that if the snimal is too 


or vi-his metabolic 


His temperature, 
hie feturiecl to 
ft is obvious 
RLY Curr the winter 
rate Of weing stored fot is too hieh, be will 
exhnust these reserves belore warn weather 
has: returned and before be: can pet any in- 
This is what happens of the tem 
perature of the hibernntion quarters is too 
high. dt results in death from starvation, for 
the metabolic rate af an animal in hibernaliin 
depends: on the temperuture of his surrmime- 
mis) he will burn more fat at a higher tem 
nerature, just a3 any chemical reaction & 
Sretied Up GY a ree i lemperature, 

For this: reasen hibernating animals seek 
a place where the temperature is low and con- 
stant, Woodchocks and chipmunks retire to 
cleep burrows, and bats winter in LOVCs, ae 
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Muny: have been traced from weetern New. England cove 
juther uweeel bled honds weigphime les than ! 
Recoveries chow that some of the baits have Hew 
native met Dav 
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homing inating’ fiats corr from then 
cause an incloged space below ground remain 
tt a low and nearly constant temperature. 

Another important nequirement also usually 
satisfied by caves and burrows & that the 
temperature should not go below freezing. 
Apparently oo mammal can survive freezing 
when jt is hibernating and its body tempera- 
ture i al the merey of the surrounding air 
Lempeeril Cuore, 

The dangers of subfreczing temperature 
were praphically demonstrated at a caye neat 
Eat Dorset, Vermont. Three or four hondred 
bats mav be found here in November or De- 
cember, but by midwinter the caves large 
entrance has allowed it to become (io cold fcr 
the beats. 

Whenever | visited this cave in February or 
March, laree ice stalactites had been formed, 
ond muny bats were hanging dead from the 
icy tool. Others were completely entomberl 
by huge icicles. Most of the hats, however, 
awakened and left before being killed by the 
cold. In subsequent winters | caught several 
handed ones at other caves in Vermont, 
Massachusetts, New York, and Connecticut. 

Flying from cave to cave in winter seems 
to be a rare occurrence, bul we obtained three 
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Tiny Aluminum Bands on 13.000 Bats Tell the Story of Then Travels 
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to Sommer colonic on (ape (lod, aml vice 
100 od on oonce Affived in. toment, they sia 
it leteet 11 Thev also reveal a strong 


retorocd from: asin as 150 miles (page Liz 


y etary 


retum= of banded bate which had flown 54 
to 1275 miles from one cave to another during 
i single winter. 

Bate have been observed to mate in both 
spring and fall, and evenin the caves through- 
nut the winter, The theory has been advanced 
that after fall matings the perm remain alive 
in the uterus of the female all through the 
long months of hibermation nd resume setts 
in the spring when the female awakens, and 
that actual lertilization ie | the ree Occurs 
then. Recent experiments have shown that 
this:con happen in female boats kept in cape 
tivity, 


Youn Born in “Maternity Wards" 


When wart weather finally returne at the 
end of a long and dreary winter, the bats 
eraduaiy begin to leave the coves. Tt Seems 
hkely that in March and April a dew yenture 
out on wart nithts and then return to re- 
sume their hibernation. But by the middle 
of May or the first of June at the latest we 
found the caves entirely deserted, with not 
a single bait to be found. 

Apparenth: the femalet leave the 
eitlier in the spring thon the males; 
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With Wings Folded, a Collegiate Bot Gets Its Meals the Easy Way 


In the Bholowimeal Laboratories a 
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Flarvard Universit 
Hats in captivity are fed by hand ane woaternd by 


One af the aubLnor= proteces eats p moa] worm 
nomincdicine dropper, sine they do 


Awkward atid painfully shew, a het afoot hears litth resemblatice 


to the phantom Aver pen at twilight catching insects on the wine 


near Chester, Massachusetts, for example, we 
caught » large number of bats on May I, 
and 98 percent of them were males. 

At this tome the female cave bats congre- 
gate in larce breeding colonies in old burki- 
ings or hallow trees. No males are found in 
these colonies: the German tiaturalists call 
them “‘materniy wards, 

Such bat colonies in buildings often come 
to the attention of the human occupanis, 
usually to the displeasure a both pares: 

Ino typical colony, a hundred or nore fe- 
male bats will squeeze themselves into some 
small crack in the trim of a frame building 
and #ain accees ta emply spaces inside the 
tim on the roof ends or in spaces between 
the roof boards worl rafters. Here they ate 
practically ingocessible pnd safe from pmiter- 
lerence 

[n these retreats the young are born abet 
the micelle cf | Le. ~ Test if ELT kind is 
made, the mother bats apparently being satis 
ned with the cavities provided by Mature or 
Tat, 

The newborn bats are relatively large, 
Weighing About one-quarter to one-htth as 
much as the mother. Their claws are: fully 


developed and they attach themselves firmly 
lo Lhe mothers fur and also to her nipple. 

4 mother bat often leaves her baby insice 
the: roost when she doe her evening hunting, 
but she sometimes carries it along os she flies, 
There is one case on record af a mother red 
hat carrying four voung whose total weight 
exceeded her own and catching food for them 
aL t hae Ee Litre, 

such a large number of young ls exceptional, 
however, and most of our bats have only one 
young tach year, This is a reflection of what 
a sate life they lea! and hew successfyl they 
are in the zoological sense of the word, | 

Bats seem to have few effective enemies. 
Ciwls and even hawks take a few, anc Some- 
limes a cat or other prekatory mommal will 
catch them as they emerge from 4 sutimer 
colony in a budding, Snakes may get some 
it the sate way, But, on the whole, bats 
live a life which must be remarkably free 
trom viclent death: In the caves they roost 
si hievh that no animal which cannot iy can 
reach them (aside from bat } 





banders), are 
thea roostsin Buildings ore also inaccessible 
to predators, except possibly snakes, 

This heips to account for their high life 
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Banking, a Bat of D-inech Wingspread Cleurs a 10-inch (penned 
in imtiont alter relente from Dr. Griftin’s grasp, il abonts squarely between twe of) the mibber uprights 
barring the front af the test booth at the Harvard University Biolegical Loboratornes (oppoute page Uther 
pie Lunes chia Ghat suhetitinces, bastenit af banking, the. byt eres crue] Leb is Le Lrvihe In, sirmilar 
experiments with vertical (4-couge Wires spaced [2 liches apart, Uiridiolded bate dying al full speed echo- 
lirated! the wins whet 7 tool or two pwavr and brushed them only once in sia ta ben Pubes ipa Pit 


expectancy, Most mamnvile as soll as bats habits ot this time because they -are difficult 
live only a year or two, and five years a li Dnil, 
very exceptional age span for the laboratary Banded Bats: Traced 17) Miles 
white rot. but some of the hats which [ bancled 
in the winter of 1934-35 were retaken alive \ few of the bats which | banied at sum- 
and. apparently in good health in January, mer colonies were later retaken when we 
1946. Since they could not hove been born visited caves, and some were traced in the 
inter than Pune ot July, 1934, these bats lived) same way from, caves to summer colonies, 
ti he at lenst 1114 yours ciel. For instance, four bats banded at Mashpee, 
In about one omonth after birth the young Massachusetts, on Cape Cod, were retaken 
have growrt almost to arlult size and are abe the following winter in the cave ear East 
te flv. After the latter part of July the fe- Dorset, Vermont. Another bat banded on 
mals and their young leave the breeding Cape (od in the summer was caught at Rox- 
rolonies i buildings. aril parentiy al this bury, Connecticut, hibernating In an aban- 
sencon the cave bats spend the doy in small doned tron mine. 
groups in trees, rock crevices, or similar in- These bats have thus been traced some 
COE PIC US plecus, Less is known about their 150 to 170 miles from their summer roosts in 
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builtlings te their winter quarters in caves. 
The returns substantiate the theary previously 
advanced that even the cave bats may migrate 
several hundred miles from the caves where 
they hibernate to their summer homes in 
trees and huihiines (page 124), | 

Returns so far indicate that the bats in 
question had a Summer range to the north 
amd east of their winter quarters, This is 
what one might have inferred from the fact 
that large caveless areas lie to the north and 
cast of the Limestone belt of western New 
Envlancd, 

Strond Homing Instinet Shown 

A study of the banded bats recaptured 
shows clearly that they have a strong prefer- 
ence for their “home” cave. About 30 to -40 
percent of the bats handed at 4 given cave 
are retaken there the following winter. When 
it is considered that some hats die each year 
and are replaced by young, and that not all 
the bats in 4 cave can ever be captured, this 
percentage indicates that the majority each 
winter réetum to the same cave to hibernate, 

In central Vermont, where there are three 
good bat caves, several hundred banded bats 
were retaken in subsequent winters at the 
same cave where they were banded. We 
found only four or five which had yoluntarily 
moved to another cave. 

As a further check, several groups of bats 
were carried irom one cave to another, Later 
the same winter many of these were retaken 
at the cave to which they had been. trans- 
ferred; evidently they did not mave gut dur- 
ing the cold-weather. But the next winter 
sever) of these bats had returned as much 
a2 150 miles to their home cave to hibernate. 

Only one of 250 bats transferred from one 
cave to another remained in the cave it was 
thken to. One bat which was carried 150 
miles was tetaken the next winter at a third 
cave in @ direct line on the way back to the 
cave it came from; evidently it had stopped 
at this intermediate cave on its way home, 

At their summer colonies the cave hats are 
moch more difficult to capture, and it is never 
wesible to catch all of those ropsting in a 
vuilding. For this reason the percentage of 
returns is mich lower, 

Still, the bats show a marked tendency to 
return successive summers to the same roost, 
and very few of them move voluntarily from 
one colony to another even though it be only 
two or three miles distant, When bits are 
artificially transported from one reost to an- 
other, many ore later retaken at the building 
where they ‘originated, In fact, the percentage 
is actually higher than when bats are released 
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right at the lutilding where they are caught. 

The distance from which transporte! bats 
have returned ranges up to 150 miles: Evi- 
dently they tind their way back with great 
CASE, | | 

Une summer Mr, Dean F, Rumpus, Bioloui- 
cal Technician at the Woods Hole Oceano- 
graphic Institution, carrie] sme hats to 
sea for me on the reseorch vessel Atlgatis. 
‘Fwenty-four were released 12 milet from the 
nearest island and 35 miles from their home 
roost, Six of these. or 25 percent, were 
later retaken al the building where they 
were banded, 

The fact that bats have such a well-devel- 
oped homing instinct is interesting in ftself 
and is good indirect evidence that they may 
be migratory, for « strong homing instinct 
usually accompanies the ability to perform 
long migrations. 

An interesting problem is rabed by the 
smull size of the entrances to most of the 
caves where bats congregate for the winter. 
As can be 4¢en on page 125, the actual hole 
which the bat must find may not be more thin 
two or three feet in diameter, and yet these 
bats, fying at night, can return to such # cave 
ot mine from summer coloniés as much as 
170 miles. awny, seeking out the obscure en- 
trance beneath the trees of a wooded hillside. 

How they do this, particularly when they 
must orient themselves by hearing echoes 
ruther than by vision, is one of the most puz- 
wling problems which biologists have yet to 
ailve. 

How Buis “See with Their Ears” 

Bats have a remarkable ability tor avoiding 
obstacles, as is obviously necessary for an 
animal which flies such an erratic and rapid 
course through thick woods and the narrow 
tortuous pastaves of caves, aften in total 
darkness. 

Many experiments have been tried with 
captive bats to demonstrate their ability to 
avoid obstacles which they could riot see. The 
Italian scientist Lazaro Spallanaani in the }ath 
century wrote that bats which had been 
blinded flew about a room, avoiding walls, 
furniture, and silk threads stretched in their 
path, 

His friend Louis Jurine, a Swiss scientist, re- 
peated these experiments and mare the in- 
teresting additional discovery that bats Jost 
their ability to avoid obstacles when their 
hearing was impaired. Spallanzani confirmed 
this observation before he died in 1799, but 
the celebrated anatomist Georges Cuvier and 
many of his followers expressed an incredulity 
which was phrased in the quip: ‘Since bats 
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A Bart's Furry Fuselage Rides on Wings of Membrane and Slender Bones 


Hats fy by raising the 


wings partly folded and binging them sharply down and forward, Ue ribbery 


membrane bulging between the bores like a eail between is spars, Unlike the wirplone and some soqrinut: hires 
this littl: insect eater cannot fy with Wings motionices fut must lap continuously, seme 13: ctrokes per second 
In this photegriph, wavide In mickiroke wt 1/100,000 of w second, the extended wings rareinble the sirigil con- 


tors ot some earls airplanes rorech wlielewrs_ 


The of echolocation is nmol con- 
fined ‘to bats. The traditional tapping of a 
bine) nuin'’s cone (for instance, that of blind 
Pewin Treaswre Jf) @ a farm of ‘echo 
location. Many totally blind persons acquire 
an uncanny ability to move about without 
striking furniture, walls, or olher obstacles, 
Most of them haye no clear idea bow they 
du thie, but recent Studies by 
wists at Comell University have shown that 
they lose the ability if their ewrs are stupped 

In foery coastal woters, fishermen and 
Steam beust cay ytuins can often detect Une hes 
ence of cliffs ot rocks by blowing a chert 
blast with the ship's whistle and [btening 
for echoes, 

Another example is the sonic depth finder, 
or fathemeter, which sends dawn sound waves 
throuwh the water ond measures its depth by 
titning the interval between each sound and 


Lilt i a 





three psvchole- 


it echo, 

Rut the most spectacular example of echo- 
location is the modern miracle-of radar, which 
gends Ou Tad Waves ond measures the ile 


“Servicing Acctic Airbase,” by Robert A 
Rarilett, Nartiova. Googaapaic Maitanst, Mar, 


Si 1 


Webbing between the 


lees amd teil provides rudder control 


tence tnd direction of aircraft or other on- 
jects by the echoes of these waves, reaching 
out even as lat as the mein, 

Becouse of the basic similarity between 
the bat’s use of echolocation and the funda- 
mental principles of radar, one- occasionall, 
hears the statement that “bats have radar.” 
This is nat strictly trae, since the bats use 
anu waves ined radar employs tadia waves. 
More comparable is the Navy's “sonar, used 
for locating submarines, iceberze, or rocks. 

So when oext vou see the fluttering shadow 
that is a bat erratically chasing insects 
through. the summer twilight, remember that 
he is a harmless, interesting litth beast and 
not the ferocious leather-wingerl dragon at 
which you were inclined to shudder. Like 
(he more familiar and more generally ap- 
preciated singbirls, he it beneficial because 
he eats insects harmiul lo man. 

Wext fall the agile phantom which you 
watch against the sunsets glow may fly hon- 
dreds of miles to some distant cave whose 
niscsames he will thread by his skill at echo 
location to find a quiet retreat in which to 
pass a restful winter's hibernation, 





Postwar Portrait of the United States 


\ S MILLIONS turn to teavel and war-le- 

ferred vacations in the first full sun- 
oe Hh ther of peace, Ue 1,450,000 members 
of the National Geographic Society receive 
with this issue of their Magazine a map which 
will unfold 3.022.387 square miles of the tmost 
diversified and beautiful lands of the world— 
the United States of America." 

This postwar portrait of our Nation in- 
corporates the latest census estimates and in- 
cludes more geographical names than ever 
before appeared on a-single NATIONAL Geo 
GRA map—l0,750. Several newcomers 
owe thelr newborn impertance to World War 
IT, notably Ook Ridge, Tennessee, which was 
boomed by the atomic bomb froma popula- 
tion of 75 to. 751K. . 

Volumes of up-to-date information are com- 
pressed within the star-spangled borders af 
this detailed ond decorative ten-color map, 
designed as a companion to the National Geo- 
graphic Society's current World Map issued 
in December, 19435. Some of the information 
has not heretofore been generally available, 
because it results from recent aerial and land 
Surveys, 

The new map supplement to the NaTIONAT. 
GEOGRAPHIC MAGAZINE is the product of six 
months of careful compilation and draftsman- 
ship in The Society's Cartographic Section. 
The scale if | to 5,000,000. or 78.91 miles te 
the inch, and the over-all size is 26% by 41 
inches, Kaxtensive border lands of Canada 
inl Mexico are included, 

The projection chosen is the Albers Conical 
Faqual-Area, ideal for showing a country euch 
as the United States, which stretches some 
2.70) miles from east to west. 

The territory covered by the map extends 
from Vancouver Island to the Gaspé. Penin- 
cula, from Key West, Florida, to Monterrey, 
Mexico, and on to lonely Cabo San Liaara, in 
Baja California. 

A special large-scale inset shows the Green- 
wich, Connecticut, area, north of New Vork 
City which was recommended as headquarters 
af the United Nations by its Permanent Site 
Committee, Another inset, on the came scale 
a5 the man map, includes the great sumrner- 
rest area af the Canadlinn Maritime Prov- 
inces cast of Maine. 


Nation Has 3,000,000 Miles of Roads 

From Lubec, Maine, in the enst, to Cape 
Alava, Washington, in the west, and from 
Penasse, Minnesota, in the north, to Key 
West, as the southernmost point, the conti- 
nental United States is woven together by 
more than 3,000,000 miles of roads. “The total 
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length of surfaced roads alime would encircle 
the globe more than 36 times, 

Clearly shown on your new map by a net: 
work of red |ines is the vast and amazing 
system of national highways and the more 
important State romds. National highways 
are marked by the familiar shield. 

Compilers in The Soctety’s Cartographic 
Section worked directly with Federal and 
State highway authorities and many private 
touring clubs to delineate accurately the 
greatest highway system in the world, The 
same piinstaking care was used in adjacent 
Canada and Mexicn, 

Miup Shows [07 National Shrines 

Spreading the full-color map before him, 
the travel-hungry member will find an abun- 
dance of objectives for journeys near or far. 

On it ure all of the national parks in which 
the Federal Government preserves our heritage 
of wild fife and seenic wonders, 

Except in urban areas, national monuments 
disp are shown, Among them is the new 
Franklin D, Roosevelt National Historic Site, 
at Ayde Park, New York, dedicated in April 
by President Trimm, 

In the right-hand margin appears a key to 
location of the LOT national parks and monu- 
ments shown on the map. Territory under 
jutisdiction of the National Park Service 
would almost equal the area of Maine. 

Far power, irrigation, and flood control, 
large bodies of water have been created in 
recent Years. Near one of them will doubtless 
be located the Army's Air Engineering De- 
velopment Center, since specifications cull for 
ImIMense quantities of electric power and fresh 
water. ‘There it is planned tu attack problems 
Involved in creatine aircraft and rebot mis- 
sles capable of exceeding the speed of sound.? 

Many man-made Inkes have incidentally 
developed into recreational ateas. Among the 
newest af these is Funtana Reservoir, in North 
Cardlina, which was opened to vacathoniets in 
WT ry. 

Some bear new names in commemoration 
af noted Americuns, The waters formed by 
Grand Coulee Dam, in Washington, now are 

* Members -may obtain additional copies of the new 
map. “The United States of America” (and of all other 
maps published by The Society), by writing to the 
Nationa!) Geographic Society, Washington 4, 0). C. 
Prices, In United States and Possessions, $O¢ each, on 
paper: $1 on linen: Indes, 24¢, Outside Unired States 
god Possessions, 7S¢ on perper) $1.25 on Jinen; Indes 
SO¢. All remittances pavalile th U.S. funda, Powtyye 
fprequaiel, 

TSee “Air Power for Peace,” ty General of the 
Army H. A. Armeld. im the Nariova, Geoceareoe 
SiaAgNE for Felouary, 14. 
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known as Franklin D, Roosevelt Lake, and 
Shoshone Reservoir in Wyoming was rechris- 
tened Buffalo TH Reservoir this year in boner 
of the centennial of William F. ‘Cade, hardl- 
riding western scout and showman, ‘born in 
lown in 1846, . 

Another new name on the map is Mount 
Eisenhower, formerly Castle Mountain, in 
Banff National Fark, Alberta, Canada, ‘The 
peak was renamed by our Canadian neighbors 
in honor of the achievements of our esteerned 
general in commanding the Allied Expe- 
ditionary. Fortes which drove to the heart of 
Germany. 

War-important towns miaking their first ap- 
pearance on a National Geographic Society 
map of the United States include the following 
in atkdition to the “atom city” at Oak Ridge, 
Tennessee: Richland, Washington, boomed 
from. 700 te 15,000 by the Manhattan Project, 
which created the atemic bomb; Boca Raton, 
Florida, Army Air Forces Radar Training 
Center: Inyokern, California, Naval Gridnance 
‘Testing Station: and Bretton Woods, New 
Hampshire, international monetary and finan- 
cil conference scene, 


Transport Plane Airports Marked in Red 


The air-minded traveler on business or 
pleasure will find on this map « convenient 
new feature, All airports with scheduled pas- 
spnger service are clearly marked with a red 
avila. . 

As a fight companion the map is of good 
scale for tracing progress across the country, 
So swift is the pace of present-day air trans- 
portation that the large-scale maps used for 
navigation are unsuitable for the ordinary 
passenger, since the plane runs off the sheet 
too quickly, Even on this map, of relatively 
small scale, a modern transcontinental plane 
covers about four inches every hour at cruis- 
ing speed. 

Readily apparent on the map, as incin sertal 
view, are the striking contrasts between the 
great city centers of population and the open 
spaces where swamp of desert handicaps 
human settlement. 

Heavy concentrations of place names in cet- 
tain parts of the man, particularly. the indus 
trial East, emphasize how uneven is the dis- 
tribution of the Nation's inhabitants, 

In South Dakota is the most sparsely settled 
county in the United States. Armstrong 
County, in the Cheyenne River [ndian Reser- 
vation, had 42 Inhabitants in 1940 and three 
years later its total civilian population had 
fallen to 9. Each inhabitant had an average 
of more than 47 square miles—enough elbow 
room to satisfy even a Daniel Boone, 
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At the ether end ef the scale are such hives 
of humanity as New York and Chicago, In 
Manhattan's New York County, for example, 
nearly 86,000 persons share each square mile, 

The Nation ’s population center ot last count 
was 10 miles south of Sullivan, in Sullivan 
County, Indiana. The yeographical center is 
in Smith County, north-central Kansas. 

The population of the Enited States, includ- 
ing armes! forces overseas, Increased by nearly 
8,000,000 between April 1, 1940,and July 1, 
1945, according to Census Bureau estimates, 
and now is over the 140,000,000 mark, Thus 
the increase is roughly comparable to the peak 
strength of our entire Army ground and: air 
forces, which reached a total of 8,300,000. 

Chirily responsible for the sharp upawing 
was the wartime rise in the birth rate com- 
bined with a continued low death rate result- 
ing from advances in medical science: The 
general death rate increased littl despite our 
war casualties. j 

Meanwhile, the traditional westward trend 
in American population movement continiied, 
Of the various: regions of the country, only 
the Pucific-Rocky Mountain area showed a 
gain in civilian population in the face of the 
drain of manpower for the armed forces dur- 
ing the war years. 

Most of this increase was in Califernin, 
Washington, Oregon, and Arizona, California 
was the principal gainer, with a tet rise of 
1,600,000 through migration, For example, 
Richmond, California, Kaiser shipyard city, 
grew from 23,042 in 1940 to close to 100,000 
in three yours, | 

In the past few years more Americans have 
been on the move than ever before tn history, 
and the movement still continues, A Census 
Bureau survey two months before victory in 
Europe showed that 7,070,000 civilians were 
then living in a State other than the one where 
they lived at the time of Pearl Harbor: 

Tio there renee millions must now be added 
the legions of ox-servicrmen pouring across 
the land as they return to their homes or travel 
with their families to new postwar fields of 
work. ‘To all such migrating Americans, the 
new map will serve as a silent eulle, 

Despite the unprecedented number of names 
on the map, instant legibility t assured by use 
af The Society's patented type faces designed 
hy Charles E. Riddiford, of its eerie pk 
staff, including some recently created and used 
for the first time, Examples are the types 
used for New Salem, [hinots, where Abraham 
Lincoln began to read law, and the shipbuile- 
ing boom town of Richmond, California, All 
tvpe for the names of rivers is of a newly 
designed. style. 
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THE NEW 1947 STUDEBAKER 


built by Americas finest automotive crafismen 


YOUR DREAM CAR is here—and in production! 
few LOL) Studebaker ( ban pacers gad | oom. 
nate rs3— Arm ried 8 lurat SU: peo tw Cae 
aera? Ghia bee ee delivered to the prea bali 
Their low, leony lines, their extra width nna 
SHUrt AppPOInIMents aay more than @olunns 
inf Words could abot [hear bie HELLY. hie ese 
in riding cemfort anc handling ease. 
‘| he § "te lorillia ntl y eneinecred — bwilt te war 
production standards by reaponsille, able 


Tse, Minny aol w tne are ee do bee rs ivf 


THEY RE Low! 


THEY RE LONG! 


Studehutks fs une [wit fa P-anl-som beers. 


his amaving achievement is fia sathle lores 
Weise Of the remorkuble teamwork cl thre 
rnpinieers, ¢raltemen and all the other mem- 
bers of the loval Studehaker a vaniiea tiem, 


You can look for thousancda of these fine new 
LOL Studehbukers to be Onn olf the | eel ait 
tion lines every week now. Your nearhs 
Studebaker dealer is showing these owtstand- 
ing mew IMT automebiles with pleasure—and 
selling them with priche | 


THEY RE LUNURIOUS! 





First one’s a ker-flop! 


For a city boy — especially one who's had few 
privileges —the fret cold plunge ot simmer 
Pa |) 1S liable jo be awkward, But it tant long 
until) he takes to this new world with its new 
wuve like a tluck to water! 





Not leat among the things he learns oe 
root eating habits, For camp directors know 
thiat well-balanced meals ite 25 iniporlant bbs 
eunshine and ouldoor sports to a child's health. 


Youngsters are encouraged to develop a th 
rir for many ciflvrcnt kinite cif fois. But 
revardless of other changes — one requirement 
stands firm: every day, for every child, a quart 
fof of fresh malt. 

Asan exporicnced canp nutritigntst puts it, 
“There if no substitute fot milk.” Milk: ts 
native & reel rear dy perfect food. lt = our junds, 
at National Dairy, to help keep milk fine and 
Navorful —safeguarding, through Sealtest con- 
trols, tts purity ond «ality. 


: further, though —for 
Notional Dairy Laboratories are daily engaged 
in fincing wave, Urough research, to make 
milk ond its products easier to serve, better 
Lied Linge, and more beneficial than ever. 


Our job goes eves 


Dedicated to the wider wae and beller wnder- 
a ine of dines prendincta ax Haman foe! .. . 
woo have jor the development of new products 
mf mutters... ao aguree of fealth and 
enioring progress on the farma and in the 
ions and cities of America, 
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NATIONAL DAIRY 
PRODUCTS CORPORATION 


ANC AFFILIATED COMPANIES 
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(s00 ea Zione Kay calls forcongratulations. 
Lnd wise car owners for years have congrat- 
ulated themselves on the day they first 
sraduated to Top-Quality General ‘Tires. 
The first Change-Over to Generals starts a 
life-long habit of wise tire buying, the chief 
enjoyment of which comes from driving, 


always, with priceless peace of mind. 
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wth ohiliren 


F you're going awny for a vacation, why not take 
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the castest way to travel with children! 
As tor cost, you can figure where you save, Air 
hires ie surpridingly low, Dyrastic Tevductions have 


brought thet down [oO nn avermec of 444 a oile 


As soon as your plans are set, make your reserva- 
trons. [t's casy. Just phone the nearest Airline office 
or authorized Trovel Agence. A miapestic luxury airliner 
awuits at the gate You step aboard with your wifo 
and children. The stewardess preets you und makes 


yc of home in POUL SEAS, 





The plane mkes off bor you have no feeling of 
le avin gp the ground... .n0 tecling of height or sperd 
Yer you're riveling alicorg Lip oo Ave mules a minute! 
No wonder you're (fer almost before you know 
if. ..eveo before the children have a chance to get 
over their fascination at the scenes from their plane 


window. The children will lowe it 


P.§. In case your plans change, be sure: to: phone 
back and cancel your reservations. Air Lransport 
Assacianion of America, 1107) Lordh Sereet, N. W., 


Washington 6, 2. 
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THE AIRLINES OF THE UNITED STATES 
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that etpeaor lie vet achieved, 
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hips to be proud of ... 
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Grace Live's new fleet of 20 modern “Santa” ships brings to our 
Merchant Marine the last word in utility. They reflect the in- 


genuity of America’s designers, the skill of America’s builders 





and the experience and high standards of America’s operntors. Featuring the completely 
renovated and modernized Santa Rosa and Santa Pauna, this new fleet will link the 
Americas with swift, efficient and 
economical service for travelers and 


shippers alike. 





See your Travel Avent of GRACE LINE, 10 Hanover = : ae ; * . 
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Square or Rockefeller Center, New York; Pittehorgh; 


Washingto 8, D.C: New Orleans: Tiusten; Chicagy; Detroit: San F rari riseo; Las Angeles; Po rand Ore. : Seattle; Vancouver. 4.0, 


Supreme in the arts of 
No matter WHAT or ‘ 
WHEN or WHERE .. 


public bospitalily 


ant you dave 


in amazingly little time 
Cue 


mz) 
it 4 


ie f 1 iw 


; ij i 
ie | iE 
ty I ny | 
1 pit clit hy rr py 
| Tadvaatong ies 
ae ie . all gala ow) 


The 
WALDORF-ASTORIA 


Park Avewue + 


sain = 


' — ee ee 


ee eel et 





or VACATION 


Only a short flight away lie a | | a THAT IS DIFFERENT 


wealth of vacation pleasures. 
Take vour pick of any one! Visit 
wo and double your fun in the 


jos _ same vacation period! 


. ‘aval You can when you fly! 
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Impressive northern scenery . pictur: 
esque villages all summer tports of 
their best...thatis Quebec where French- 


C angilian hoaspacality welcomes YOu to 


combortahle modern inns and batels 
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More Parker “31” pens are now being made and 
shipped than ever before. Vet, so wanted is this 
pen that shipments are often solid out by noon on 
the duvs dealers receive them, Thats why we say: 
“Morning is the time to séek o Parker "51°" 

The “$1 thrills - you at first tovueh, Tt has the 
beauty and poise of a thing in flight, Mo clumsy 
siche-filling lewer, The patented “41 filker is hidden 
Within the barrel of hand-finished lucite, 

Touch the “S1" to-paoper and it starts writing 


“a er eee ~~. “ 
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instimotly. The tip is a ball of micro-smooth, wear- 
resistant Osmuridium—the most corroson-proot 
metal known—fused to 14K. gold. 

Only the Parker “S1I" bs desiened for sutisfac- 
tory use with fumout Parker "31" Ink that «rics 
ae vou write! The “451% also lees any ordinary ink, 

“S1" pent ane fashioned with fine precision 
craftamanship—never horned out, Yet, dealers 
stocks are growing. Ask for a Parker “SI”. 

Colors: Blick, Blue Cedar, Dove Grav, Cor- 
dovan Brown, $12.50: $15.00. Pencils, $5.00: 
$7.50, Sets: $17.50 to $80.00. Porker Vacomutic 
Pens, $8.75, Pencils, $4.00, The Parker Pen Com- 
pany, Jinesville, Wisconsin and Toronto, Canada. 
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PLACE IN THE SUN 


AY work OT st play, Vor 
find Body by Fisher ocet- 
prying its farmiliur, high- 


ronkine place in tlie sun 





of popular fayor, 


For an, the new General 
Motore care even more 
than on these of prewar 
veara, the Fisher Boi 
embilem marks the yer 
newes! tn beauty, the ut- 
most im soletvy, ond the 


peak af traveling comfort 


Look for the Body by 
Fisher etuilslen ciel tlie new 
cor you tary. [t means vou 
vet full benefit ofthis world- 
fami organizativn’s ih ¢ 
Yeas 7 specualined akill 
in fine coacheralt. It 
meas & better automobile 


wherever you se if, 
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BETTER BY FAR 
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HOW T0 GET SOME 
EXTRA FUN 


OuT OF TOUR VACATION ! 
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Your Pullman space 


F “yl oe . .o nant oT . i 
/ aly bLMGETE 1 2 WA ty “WwW PT ' 
ian i "LA rT trip f I | | I pets | c ra '" | 
LE BE ab LE | I uu LLG eT i i Hwy HIT LA ns wT fe 
rT at - i i. eit ee eee oe Ee P rut i “he | j le 5 +7 i er ae | ni 
L aye ieee at Sr hele oF mounting, For nie lat 
i 
4 lL j I= j | 
Lhe ss Pe ol iitte fa Por ag 


\ 


dl WA 


TAAL ALL i 


N\A 


| Your Pullman tickel is your passpart to on igre rei | | Tour Pullman bed is bic ani eaft ord eamfartahl 
Como tthe lounge cor. Uf there nything 4 | You'll sleep Jike @ million dallarn, And feel like 
anh COT fRE Tit I ft Pr i 1 | Mon i he 4 Vou W le fa with this letrpef fay ' 


CaCHa Ey Oe a ey Pullin im world-farnous VE PCA that Rw Pal Ga Rives Fi 


sour Vacation vi GO PULLMAN THE SAFEST, MOST COMFORTABLE WAY OF GOING PLACES FAST! 








The first rilway signals ever ro be established on an 
Ainercan tairodd were installed in the carly 1S ra 
on the old New Castle and Frenchtown Railroad, 
ci 2 putt of the Pennsylyunks Railroad Systern 


Uni! then, a locomotive engineer bad only a time 
card to guide him—there wete no signals, mo tele- 
graph, na) Cee an Del weet) StETiOns, Mc wal} 


Fes EMTS IT orjer Cid Th LEE 


But the spirit railroad progress s00n Comected trait : 
Ar amtions plone the line, pole Were erected with 
Crissy Projpoctang OPEL clic track—to which wet eG 
attached pulleys and ropes 

ogentran up a big ball—much as you would hore 
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White ball ron clear to the crossbar meant “clear 
rack." Black bell, run half-way up, meant “ srop* 


Thus was born a phrase famous in rulroading even 
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THE TRAIN TELEPHONE. Larest of Pennsylvania Railrood achievermon, 


the train twelechone enables an engineer to tale to ori 





SLUTS, EDDA EAE cubooses—all while lia tein id pushing on 
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Highb al 


in this day... “highball”—or clear track ahead 
In rapid suceession over the years followed a hose 
(i IM preverrnecrcy im The scrence cot railway od gy Tak - 
lng—many of them piancered by the Pennsyivarus 
Railroad, The semaphore... othe block signal sys- 
ren, inanguraced fist on the Pennsylvania Ratiroas 
in J 8G interlocking switches autcnHTanic 
block sipinals centilized cum control 
pasion lights . cals sigrials and any 
others. the lanest being the train telephone. 


Py cl wh hit have pice fi if arid a hea tT ho che 
Fr nerican pecipele + Lin jut fe i Propel alti Hapanal dy mean! 


Today, as the Pennsylvania Raiinad beers o sec. 
Bow OConuTy Of Tans Portal Pree a, ifs researel 
mn engineering culls save to udape the: lanes 
discoveries in electronics aml cipher felds to ro 
Lira) tid COMMmMUniICEnOns sySstom, wid. thereby ive 
ee % area shippers even Petter, Skee er ice. 






CAB SIGNALS automatically reproduce 
the wapaule hig nols—as great am to the 
enjinecr On arecmy, fog y  tighies. 


AUTOMATIC POSITION LIGHT SIGMALS on 


trains, walraiule erossiack brid mes tell Penny vai Rail- 


roud Cp ULocis Le Pate of every track 


PENNSYLVANIA RAILROAD 
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VACATI ON this Summer 
in Breeze-Swept FLORIDA 


More days to play, more wars fo play! Yes, for 
a emer vacation thut offers you more in fun, 
aperis and recrtathen—every das al your 4ty - 
rome to Florida. You'll on jay Florida's miles of 
air-cooled Atlante and Goll hesehes, fits thio. 
= aes al breeze awe pt lokcw =. una sireame . Wonder 
ful bathing, ite famous Hietuing ard ee tril ie 
sports. Temperatures are lower than thoae of ao 
Rreat part of the nation wnd summer rates pre in 
effect in many ploces. This sammer, treat vour 
family to Florida—and a happy, healthful holiday, 
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When vou rome to Florida this summer, take 
a few dave io truvel around the «tate. You'll he 
impressed with the mek er i en edes of Florida: indus: 
trial and agricultural oetivities. You may find, as 
thousands have, that your business con gain from 
Flerida’ * friendly tax lowe, ite temperate Whar 
‘round climate and ita ilraiegic location in respect 
LO few, Crowitie tiarketa, 


Send Towdemy for vour free copy of few bool. 
let, “Tas Is Floripa.” 50] Commission Mail: 
tg. Jofigheaee, Florida, 


FLORIDA 


THE SUNSHINE STATE 





“Mettion the Geographic— 
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Take Pictures of 
Professional Quality 





He certain of crisp, brilliant, perfectly exposed 
pictures... every lime you see your camera. Do as 
leading professionalsdo...let the WESTON give 
you correct camera settings. You'll like the new 
wiaster |. .it's so compact and easy to tee, and 
its WESTON exposure control dial, and phota- 
cell, insure perfect pictures in black and white or 
full color, See it at your dealers, or write for 
literature .. Weston Electrical Instrument-Corp,, 
384 Frelinghuysen Avenue, Newark 3, N. J. 


The New WESTON f. Madler ll 








Hrand-new 32-pagze booklet tells what to 
look for in a binocular, how to evaluate 
performance characterisics, what model 
to choose. It also describes the complete 
line of postwar Bousch & Lomb Binoculars 
with Halcote anti-rellection coating. Send 
now for your free copy. Bausch & Lomb 
Optical Co,, 304 Lomb Park, Rochester 2, 
New York, 
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Users commen Of the gecuracy Of Vesh ond sky tomes in 
Annoo (Cojer Film, pvotlable in jémm polls, Véem cuir- 
ges amd for 020 (AS) and 620 (PRS) comeres, 


The Finer Points of Modeling 


«+. Gre perfectly Mlustrated by this picture, 


Hort wae dken ion tae ehorous pew Arecot ober 
Film, the entering fin when reproduces colin 
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are delvucaie, homest reproductions 


nd thats net oll! With Ansea Cider Printan, 


full-color pricks of hia ut atey pow) brainer Te hah 


con ke ninde! Ask vour denjar'! 

dev Atteeo Colour Patera Ute teal time vend take 
StH) pictures crimovies, Aviihible om two types, for 
mctures Outdoor of onder partiticial Wamimarion, 


Armco, Hinghimtaun, SY. A Division of General 


niline & Film Corpiration. Geteral Sales Offices, 
Pd West 433i Stipes 
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across the nation 





A ereat group of hotels with great 
individually and collectivels 


ncrnes. 
... making new friends daily. 
famed for 


hotel m its own right 1s 


service and hospitality; under 
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Livros ownership they are receiving 
the benefits of modern, progressive 


Crip Mannie nent. 


HILTON hotels 
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They t2 orceptoble gear hare, 528 ideal 
hyping, (ere your moa og cork hos or that. 
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of oe billion dollar bank 


Tea lig Gh ou Fi ba i PA ifgeg! Oommis seg r yp oh 


fuand by Hank of America 
and Savings Aswocianon, CALIFORNIA 


Natrol ‘Trust 
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a! —by Grailex 


See 16 of the war's 
preal pictures! Read 
a thrilling story of 
photography at wor! 


This new booklet is free at your local 


GRAPPLE Dealers —or send 10¢ ba covar 
handling, ta Room 67, GRAFLEX, Inc., 
Rochester &, New York, 


WEST Serohed Inteerotiors Centern:.—Al SD Reteet elle 
Flaoza Ad oni a4 olsbber Blvad,, boro ora, eal, 


GRAFLEA iwc. 
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NEW YORK CENTRAL’S 






adding enchantment 
to your first post-wor 
vacation! 






MVE solid gleaming miles of 
luxary coaches are ralling off 
rhe production lines. [hey te alive 
with the i= pHto-the LIE Lae forte a 
ler which thousands of New York 
Central pasmengers voted, And 
many of these carol tomorrow are 
reid; today for your frst pust-war 
wananon, Ready to cary you, at low 
coach fans, on your way to the Adtran- 
cocks New Engi mi. Niagara Fall a | ene: (adi & 


the Great Lakes of the Westen Wonoderlanifs, 





Vacation All The Way! Luxury Dressing Rooms! Try This For Size! 


Your vacation starts the minute Sit. sractoos dreasin it Innes Loe flee req in the fev Feather. 
You board One oF these smcoth- feiture streamlined hxtures, lighted Lott rer limingc Seurs_iinttonrly adie 
rine streamlined coaches... with mirrors, electric bathe forcuting able for reading of festing, Age 
chiese ecdwari cl Pabembritidaeterel tit aril ILA ir FPO. THe LURT Bp pe c- : in Tn trains. ay Mae “ae ad 
cette wilt sightseeing wiloows RveriCe fur pur camburt TeSsctyte at mo extern charge, 


Coming! cages swouoH FOR 52 NEW STHEAMLINERS 
TO UNDERLINE THE AGW IN NeW TORK CENTHAL 


ORK CENTRAL 


The Scenic Water Level Powe 
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® From world famous 





Cape Cod to the hor 


mus Berkshires: in the 





Wrest, Muassachuserts 16 
flavored with the past... enriched 
with natural beauty. Visie wide sun- 
swept beaches, quaint villages which 
retain they colonial! charm, blue lakes 
und rolling wooded hills Land of 
the Piterims, tich int historical beauty 
spots, Massachusetts offers you a wide 


Variety of vacahion Activin! 


FOR SCENERY = SPOSTE = HISTORY - FUN 





“Mitte C7? 
MASSACHUSETTS 


’ NEW ENGLAND | 


Faea tips 
WRITE FOR FREE VACATION BOOKLET 
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Ws ticsm Mk byt 
Ceeck here bor seecihe caformatcd® atoet: 
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NorTHERN FURNITURE ComMPANY 


MABRERS OF SDDROOM AND DINING BOOM FURMITURE 


You one welcome ¢o Fiadl cor sbowroomes 


Boson Thicage Cipeiseesti evelond [hc Term 
feroit Eso City Miwouksa Mineeopele ew Yeck 


Fhinrhadpiin Pinairangt ta Lovo Hbahnypgon 


THAN 3 ORDINARY “FANS” 
Seven times moro circulation. at no 
greater blade speed! One damenttra- 
tion will ubterly armaze you. Fifbes; grea! 
models ow on male See your daatar. 


NO BUZZ © NO BLAST © NO BOTHER 
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Chemistry turns them right side up again! 


No matter bow plentifully you eat, 
vour daily mee is con still be topay- 
turvy bopa in thate, Ver Liver Lh ene 
important elements of nutrition. ‘This 
if #o because modern diels—even 
thoae obundant in vitamine— are often 
lackimg in calcium and phosphorous, 


To cuard Americs ogamst deficiencies 
in calcnom ond phosphorous, many 
nuinufsctorers add Monsunte calcium 
ple ap hiatast to flowrs, breads, cereal 
foods, salt, and even sugar. This 
supplies a riserve your body needa, 
ripardies of mee or EUR. For calcium 
phosphate ts the prime: yaa) Eee | ele- 
ment the body uses to" manufacture 
bones and teeth during infancy and 
childhood. Tt iaalso essential through- 
out oul? life, if bones, teeth wml Bisse 
nte to Tema Sslroune arid healthy. 
Here is just another of the many ways 
Monannto benclite everyone, every 
ci v thie time throogeh the chemistry 
of health sand life theelf. 
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Oo foved diy amatreg Hoeawe-la-A-Tree 


ONLY BY HigHway 


you see these wayside wonders, close up! 


ASD ONLY GREYHOUND, of all 
public transportation, can take you 
every mile through the magnifiwent 
sun-splashed corrulers of the Red- 
wonl Highway—stopping, at times, 
to view its wonders. This ts equally 
ituc of famous-nome highways in 


all the 48 states—and up to Canada. 


The millions who love che suns patted 
natural beaucy that's found avly 4) 
fiphiweay are alsa practical people 
-» they know that Greyhound saves 


them money—they appreciate fre- 
quency and convenience of schedules 
—they enjoy the easy riding comfort 
of Greyhound coaches: 


These things are offered by Grey- 
haund tn fullest measure. Aund at the 
same time Greyhound is. planning 
new and finer highway coaches, 
more modern terminals and post- 
houwses—betrer highway travel in 
every sense of the word. Rerrember.. 
by Highway means by Greyhound! 


GREYHOUND “oJ. ~ 


In some places it takes a whole new building 


We've pul ina good many telephones 
in the last six months — something 


over 1c, 


But theres mach more to be done, 
In achlition to the instruments, we're 
putting in new switchhoards, mew 
cables, even new buildings in some 
places, For there never was such 
telephone growth before. 

It’s the biggest job the Bell Svstern 
has ever had, But we'll get it done. 
and in the shortest time possible. We 
ilon"t like to keep people waiting for 


telephone service, 
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